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ARDO.AUNAL yriJOERY IN THE EVACUATION JIom’ITAE 
Em'erience AVith 335 ABtwiiiv.iL. Injuries in the C • v-.-viuV ix 

NOHTUIrftN EmOPE 

rvi"i\iN lloBEiu AV Pf\rson, Cmtmn -lonx 1- Tih%, and 
C or-oNEi. Charles Stuart Welch, MKni''vi. Corps. 

Arm\ oe ihe Umted Stuj- 

D LT{lN(i a six-month period of i»l«inuttcnt operation in the cour ii the 
eanip.ngn in Nortiicrn Kuiope. 335 patients witli al'dominal iiijiuv 'v ’it 
iKatcd m . 11 ' e^.levlAtiou hospital TUe«<* womided ici’ie- 33 >» . 
ot the total battle casualties rocciied duiiiig the same pencil I'i>r the mis’ 
Piiir the patients acre Amciieaii soldiers and prisoners of n.ir m >< i a 
.id'vH class, although a number of civilians Mere treated, ainonv . 
extremitie’ ot age Mere encountered 

The hospital functioned undoi tentage at all but one slalion The npei t' . 
tents, nhieh provided ten tables, were connected ivitli the shceh and pro* 
optradic wards and with the x-raj* <lei'.artmctit. These patient-' otue opu-aled 
upon by permanent and attachud members of the surgical senne, under the 
'hr ti p of ore of Us IC. S AV ) 

It ! i., lieci. well estabh<hed tliat the results obtained in abuoi ...d • i 
in AViirlJ I’ar II an tar better Ilian in previous wais Altjiuitgh •’ r .-.uilitv 
rate has increased, 1. operatise mortality rate has boon ni.i» reduced 
This Ljs been brought alxiut chiefly h'* more efficlvnt ?nd i-apid tiiuuspoTtaiion 
to the hr- mw., better supportne treatment with blood, plasma, and ox.^gi.n, 
impioied si.igic.d methods, includh^ anesthesia; and thorapv with «ulf.i 
deri\(\U%!s and pcnieiUin. 

The opc .-i\ • mortalilj and results which wc shall present aic based upon 
the inimcdir" rrcoieiy from sui^ry, representing usually a ten-d.iv past- 
op'-r.vtw, po >ofl. np until the time that the patient was considered to be safely 
• ' 'U’lhh'. Tail-, they are the results of the surgeon working in the field, in 
a spc-'-nlized ci.l'ilrtii of surgerj*. 

We are nwe.e that ddditional morbidity and mortality will occur from 
veonda r?' oricraiJons and from late postoperative complications. These statis- 

Rws've.l for publlcatljn Jan. 85 1»1* 
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lifts, however, arc not Known to us at this lime, hut jiitlging from the condition 
of our patients on evacuation, nc wroulcl expect tlic additional mortality to 
liC small 

CUVICAL FIMUNOS OV ADMKSION 

Chi!>$ipcalton . — From the clinical st.iiidpoiiit we found that wounds in- 
volving the abdoTnen fell into one of three groups, depending ujion the location 
of the wound of entrance. These were (1) the classical penetrating or per- 
forating wounds which enter the aMomeii from the front or back, which we 
have designated as the ahdomxnal group; (2) wounds of the buttocks, perineum, 
.md lateral a.spcct of the hip Itelovr the level of the greater trochanter of the 
femur, associated with auspccted involvement of the intestinal traH or bladder, 
which we have called the pclrtoabtfoiuiiuit group, nnd (3) combined injuries 
of the thorax nnd abdomen, which we have (Icsbjnated ns the Ihoracoohlominal 
group 

Tiie oin/oi>itnaf group was the largest (1C9 ca.srs). 

The pch'ioabciomiiiol group, made up of eighty-tlirec ca-si-s, earned the 
lowest mortality rate, and eomjirhed injurus not commonly seen in civil 
tiractioc They resulted largely from the fact that soldiers arc frcfiuently hit 
when crouching or lying prone, and sometimes are wmmdecl by mine csi'lfwiims. 
t'ommonly the injuries were limited to the cxlrai'eriloncal pcetum nnd bladder, 
and consdiucntly presented special problems m diagnosis oml treatment. 

The tlioraco^thdonwnnl group alM» uicludid eighty-three caw's and cnrricil 
a Mimevvhat higher mortality rate than the oticr groups. These ca.vcH rci'rc 
suited the most comi'licatcd problems, -since both body eavitira were involved. 
.i..d at times major operattve mlerfcrvnee in l>oth the chest and abdomen 
was required 

The iiroimrtiotiate niimlicr of cases In the Ihns* groups (2-1 il, respectively) 
reported m this series probably represents their actual incidence in this cam 
paign. since in the evacuation hospital, functioning n.s it did at varying >lis- 
taneos from the front, all of the more senoiislv wounibsl were treated wit' 
selection of cases Furthermore, during this m-monlh period, easiulties wen 
received which were the result of lH>th mohile and .static warfare. 

The statistiea which follow apply only to the 303 patients op^ratetl uj-on 
The thirty-two nonoperative eases are discuvsed in the section entitled Ojura- 
bility, but they have been omitted in compiling the general si.itistieal data, 
since usually the esnet nature of the injuries could not be dclcniiincd The 
condition of the patients precluded thorough examination during the short 
time they lived and no autopsies were pcrformeil The omission of these cases 
should in no way be interpreted os an attempt to minimize their importance, 
however 

Locflfi’oa of ll'o««<?5. — In the nlxlominal group there was a fairly uniform 
distribution of wounds in each of the four quadrants of the abdomen and in 
the flanks and lumb.ar regions. In the pelvioabdominal group, wounds of the 
buttocks greatly predominated over those of the perineum and thigh. In the 
thoracoabdominal group, right-sided wounds outnumbered' lef(-sidcd in the 

! 
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rttio of four lo three, presiimnWy because Icft-sidccl wounds nro more likely 
to he fatal on the battlefield. In addition, the wounds weie more commonly 
Uleral or posterior, due to the greater exposure of these regions in combat 
att'tudes, and to the fact that anterior wounds me also mote often qvnckly 
fi a> The mi&sile traversed the pleural cavity before entering the abdomen 
four times as often ns primarj pcnetr.ition of the abdomen with secondary- 
invohement of the tliorax In nearly all of the Ihorjcoabdominal cases, the 
Mind of entrance was between the transverse plane of llie nipples and tiiat 
of the umbilicus The sise of the external wound was not a reliable indication 
of the degree of internal damage 

roiuu/ii'? —Analysis of the type of cmsali\e agent in the patients 

operated upon indiialcd that 76 per cent of the wounds were due to shell frag- 
r.ents (the term being used to iiieludc fiagments of aitillen shells, aciial bombs 
gicnadcs, mines, and Iwolty traps), 22 per cent to bullet wounds, and 2 per eent 
to bhint trauma, mostly the result of vehicle accidents 

Shell fragment wounds were most common in the tlioiacoabdoinmal group, 
where lhe\ were six times as Ireqnent as bullet wounds They were only 2 5 
litres ns common in the ytelvioobdominal gtoup 

The missile wounds were penetrating In type ui T') per cent, perforating 
'll 19 per cent, and botli penetrating and porfor, sting in 2 per cent Bullets, 
ol course, had a greater perfe-atmg tendency (three pcrlorating to two pene- 
trating wounds) This was most marhe<l in the abdominal group, where five 
nut of SIX bviUels perforated wlicreas only one out of eight shell fragments 
I erforated the aWomon On the other band, onh about one-third of the 
gijivliot wouiuU and les-, than onv-twenticth of shell fragment wounds in the 
pclvioahdominal group were perfoiating in type, due undoubtedly to the grearci' 
1 C arding effect afforded the bos j pelvis and sntt tissues 

rojiditicm on Admuston — The patient’s condition on admission is the 
icsult of a number of factors, most important of which is shock duo to trauma 
and licmorrhagc Of’ .r important factors include the nuiltiphcitj and seventy 
of » ■,ociated injunes, respiratory and c-rculatory disturbances due to con- 
<ir'mt,int wounds of the thorax, evisceration, and exhaustion, anxiety, and 
expo'iuie B.v evaluation of these factors, the patient ’.s condition was described 
by one of the following erms- (1) good, (2) fairly good, (3) fair, and (4) 
poor 111 most cases this grouping coricspondcd to the degiee of shock present, 
(hat IS v.onc slight, moderate, and seveic 

The percentage of iialients in poor condition on admission varied greatly 
from one station to another, depriidiiig uiwti the tactical situation, the highest 
lieing 32 per cent .md the lowest C per cent The ojierative mortality idles tor 
these four giomr, ic^e from I 7 per tent for patients admitted in good coiidi- 
‘lon to 50 per n'^il for those admitted m iioor condition 

analysis of opci.itive cases with perfoiated vnccra in the abdominal 
giotip is given m Table I It will be noted that the average interval Ifctween 
wounding and .iilmission was only 1.7 houre longer for patiei^ts in poor condi- 
tion inhere the moiiahty rate was 48 per eent) than that for those in good con- 
dition (where tl e rate was 0). Part of this ineivave in lime lapse was accounted 
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foi bj tbo iit'fessitj of dchu in loiw.Tid echelons for the treatment of suerc 
shock It IS true that assoeiateil injuries were soTnewliat mure frequent in 
patients in poor condition, but this ineieasc also bj no means paialleled the 
progressive increase in the opcratne mortalitj rate. 

TJic estimation of tlie patient’s general condition, therefoi-c, offers the kst 
single prcopciative guide to prognosis 

Vrcoixralut Comjtbcattons — The most frequent preopcratiic complica- 
tions i\crc those peculiar to thoioeoalxlominal injuries. These included open 
piieiimolhora'c {2o eases), motlorate to seiere hemothorax (24 cases), hemop- 
t.xsis (IS ca-ses), moderate or severe intrapnlmonan. bleeding (11 cases), dia- 
phragmatic herniation (7 eases), and atelectasis (2 eases). 

Eviseerntion uas the most important oomplieation in the abdominal group 
(12 cases) In addition, four eases weie oWrved in the thoracoabdominal 
group, and two in the pclMo.ibdoniinal gioiip llv isecration of the omcntiini 
onlj was present in seven of the eighteen cases, and then was significant pri* 
rranlv as an indication of aMommal ]>enctration. 

Certain other preoperatue eomplieafions were also more important from 
the diagnostic standpoint than per se. So.ne of these were liematemesis (2 
eases), drainage from the wound of urir.e (25 oases), feces (5 eases), gastre 
content or liile (2 cases), and hemothorax or hemopcriloneum fluid. 

lleiiiorrliagc fiom the wall of the chest or abdomen was of Importaiae m 
relatively few cases Morphinism was well marked in one case. I’lcopcr..!' e 
tiansfusion ie.actions were severe in three cases 

I’l-coperativc subacute or chronic bioiichitls was not infrcfiucnt among sol- 
diers. many of wliom were heavy smokers, and this 'fact niidoiibtedly had a 
hearing on the incidence of postoperative atelectasis and bronehoimcumonia 
Assoctoted Injuries — Extra-abdoinmal injuries associated with ahdimirul 
wounds arc an important cause of morbidity and mortiility Kxcliisive of minor 
wounds, they were present in 55 per cent of all patients oi>crated iipun in this 
serias, and were considered to Jw the chief eaiise of deafJi in six eases and li><“ 
secondary cause in at least twelve cases. 

Associated injuries may be described as related or unrelated to the ahdon 
inal lesions Related injuries are eaused by the same inivsHe which preduced 
the abdominal injury, for example, fractures of the spine orn-his Uiiiclaled 
injuries are caused by a different missile, nearly alwavs anotlier shell fragment 
■When small flesh wounds are excluded, the associated 'njurics ten h' 
divided into three groups: moderate, moderately severe (fof evimplc, fintlures 
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of (ho long bones, skull, pehis, oi 4.p»'®). ^*'“1 soaitc (for cKJimple, liaiisection 
of tho spinal cord, sc\cre intracranial injuries, and fractures of an e\trcmit> 
associated with vascular damage). The injuries jn the patients operated upon 
w-'n* elnssified as moderate in 24 per cent, moderately se\cre in 20 jier cent, and 
seven’” in 11 per eciii The combination of associated mjiiric.s in patients with 
alidomuial wounds lias little counterpart in ei\il practice, whore tbc abdominal 
injurj IS usually the onlv one. Some examples of the most serious associated 
iniunes are gutii heie 

Sfinnal cord iuiunc',: There were eight patients (throe deaths) witli in- 
volvement of one or two veitobrae from the tenth dorsal to second Itimliai in- 
elusive, of whom five had complete transection I.amincctom> was performed 
in onlj one patient 

/nfracrnninf injwrus; Thice c.ases with penetrating wounds of the brain 
were encountered, and in eav'h ease CTaiiiotoniy was deferred until tbc day fol- 
lowing abdominal operation The only death occurred five lioins after an ex- 
tensive bilateral frontal craniotomy m a patient who liavl withstood a right 
hemicolectomy the preceding da.v 

ConipoWHti /racturi s of tlu ftmnr: The semusucss of tins iiv 3 vir> associated 
with abdominal trauma is well recognized Ooixlon-T-iv lo*-‘ lias described this 
ccimbiwation as “a burden hardly to be borne b> suffering tiuuminty." In this 
series four of nine such patients died 

' Amputations: Six patients ui this sciics had major amputations of an ox 
tiemitj, of whom two died In all but one ease, in whicli completion of a par- 
tis! traumatic amputation was earned out, the amputation was deferred for 
tiiue to ten d.^s after the abvlominal operation. 

IntrathoiaciC injuries: Seven patients, not included m the thoracoabduiii- 
inal group, h.id some intrathoiacn injim* associated witli sufficient abdominal 
signs to induce the surgeon to pci form a laparotomy. In one case iierforated 
abdominal viseer.i weie found, and two patients liad evidence of mtia-nbdominal 
blnst injurj In the,t thiec cases flic pulmonary injurj was due to likst, but 
of bljst have not been idaced in the tlioraco.ibdoniiiial group since tlie 
..dii.'ation and managemenf aie diffeient from those of thoracoabdominal wounds 
In iho other foui cases there were penetrating wounds of the pleural cavit.' 
but lapaiotonn was iiegaiive, and so bv dctiiutioii these cases weie also excluded 
Pni'aples of Treatment of A:>sociated Injwnes — Tiie abdominal or tboraco- 
.ibdorui.al oper-itum should Ik* performed first, since it is a lifesaving procedure 
and cannot be iiosiponcd, nor abandoned once begun In addition, it often im- 
proves the condition of the jmtient, in contrast to operations upon the extremi- 
ties which tend to nicn-ase i.hoek Furthcimore, operations on the extremities 
are not compelling (except in the ease of partial tiaumatic amputation, major 
vessel vn;)nn , or gas b.inllus mlcction), and one is not committed to finish the 
l)roceduie if tliel patient 's londition deteiioiates. Hulfudiazine and ponieillin 
thorapv luve so gi-.nlv hhsv’wed the visk of seivsis that defeiment of such opera- 
tions lor tvveiilv-iouv to forty-oighl hours when necessary is justifiable. 

, III the case of compownd fiaetures with emergency methods of Iraetion, 
• skin traction s.ioul’i be .sulislitutcil until the dcfcired operation can be per- 
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formed In ^erj poor risks where it is anticipated that the patient cannot he 
returned to surgery for scietai days, the best temporary c\pedicnt is the en- 
lai^jement of deep wounds to proiide adequate drainage. In fact, for clean 
wounds of the soft tissues this treatment mar suffice 

In most cases operation on the abdomen and extremities should I'ol le 
earned out simultaneous!}, since the inereas«l operathe shock is not com- 
pensated for by the time saied After the \ital operation has been complcf-d 
the decision to perform or deter the tieatmeiit of the associated injuries ca.i 
be made 

DIAGNOSIS 

The diagnosis of intra abdominal injur} was easily made in the majority 
of cases on the basis of the loeation of the wounds, especially if they were pci- 
forating in tjpe, and on the presence of unmistakable signs and complications 

Anteroposterior and lateral roentgenograms of the abdomen were made 
almost routmeh. and were of the greitest sahic in establishing the presence ' 
of abdominal penetration In a few eases loenlgenogranvs were not made, eithn 
heeause the wounds weie perforating or ticcausc of the desperate condition of 
the patient and the obvious nature of the injuries 

The difficulties encountereil m llie diagnosis of perforated s iscus arc attested 
to by the number of lanaiotomies at which none was found (55, or 10 per cent 
of the major operation eases) OnK iwenl} three eases (R per cent) actually 
represented negative explorations, however, since the olheis had some intra 
or retroperitoneal damage or foreign tiod} 

Although attemiita were made to keep the numher of negative abdomlul 
e-xplorntions at a minimum, it was thought tiest because of the low morbidit) 
and mortality of the oiictatne proceilmc to carry out exploration in any doubt 
fill eases, for the following reasons 

(1) The signs of visceral perforation, espeeinll} if due In small fragments, 
may be minimal Explorations weie done m several such cases, and alt’-vi"!' 
the surgeon felt that they would prove to ho negative, intestinal perfoi 
were found. 

(2) The tendency to explain pli}sieal signs as liemg due to retropeiitoneal 
hematoma alone must be guarded against, for a rctioperitoneal intestinal per- 
foiation may also be picscnt and may easily prove fatal, oven thou„ i the re 
suiting infection is drained later. 

(3) The path of the missile from its entrance to exit or point of lodgment 
Is not always straight, especially in the ease of shell fragments 

(4) Even though the missile has not entered the peritoneal cavity, it may 
have damaged retroperitoneal structures, such as tlie kidney, ureter, pancreas, 
or major blood vessels 

(5) Indriven Imne fragments, such as those Ironi the ilium, mav have 
perforated a viscus and yet not be visible in the loeiitgenogeans 

(6) llissiles with high velocity may causi* sevcic damagf at disliinees of 
several inches fmm the actual tiact bv loason of tlie eoiiei-r-ifi wave iiiip.irteil ‘ 
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»o the tissues.’ For example, in our senes the kidiiej was contused of lacerated 
in three patients without iiaving been struck by tiie missile 

(7) Finally, it is frequently impossible to say definitely from the roent- 
e* 'lo, .'ams whether or not a foreign body is intrapcrifoneal, especiallj when 
u has entered the posterior abdominal wall. 

Special aspects of diagnosis in the three groups of cases aie discussed heie 
Ahdominnl Croup— IVhile the classical signs of peritoneal irritation were 
usually present in cases with peifoution of the gastrointestinal tract, the signs 
were sometimes equivocal when Iheie v\as little or no hleedtng or leakage of 
ga ‘rointcstinal content On the other hand, these signs mas be present when 
a foreign bodv or hone- fragment is lodge<l in contact with the peritoneum, oi 
when abdominal blast injutv has occurred 

The question of jienelratnm of the aJxlominal lovih m.i\ somoliiiics be 
decided bv exploration of the wound tract llowmcr, the latter is often lost in 
the deep muscular lajcvs of the (link and lumbar regions, iiiul one mav still 
Ih’ unable to deter.niiip whether penetration has wcuircd 

PcZiioflbffoHitHof Group — The first principle in the inanagenicnt ol these 
cases is to assume that all wounds of the buttocks fiml perineum involve tlie 
intestinal or gemtouriiiars liacts until provitl otherwi-c This means that all 
these patients must have rocntgcuogiams ot the alMlomru .iiul pelvis, unless the 
jiosition of n wound of exit makes it obvious llal no pelvic striie}nr<‘s could 
hive been injured 

It ts ospcetallj important duiing tbc jdivsKal extininialion to seiieh e.iic 
ml., for wounds of ttic huttoeks and ivcrmcum, smee thej. lu.iv, he eaulj, over 
looked (espcciallv in patients with .1 TIoinas s|ilintl. and since signs of pene 
tration of the .abdomen are often .dseiit 

Blood found on rectal ixamination is diagnostic ol levtal jieifointion p\ 
c*'pl in rare eivscs of abdominal blast injnrv I'nless tlie tvcrforiUion is frit, 
si-miiiidoscopj should lx* jicrfoinicsl in all cases, even if there is no Mood on 
I'l x.amiinng finger since the pn'sence of e\tiaiHTitonc.il peifoiution cannot 
1 «.itermined at laitarotonn AH p.atients sitonhl be catlietcrired liefoic opera 
turn \hctber ibev can void 01 not. and wlnthri o» not lirinatmi.i is present 
Ttinraco'ibdominal tiroup - The (•osMluIttv of coucouMtiint injurs to tlie 
aiMlom>-i in patients with a tborncic vvoniul sboiiM alwnjs be lioine in min<l. 

iilirlj 1" the wound of nittaticc is at or Iwdow the plane of the nii)|ilcs 
The phjjienl signs of nhdoniinal mvoUeinoiit m such eases are uim’li.ahlc, since 
nlidomiiia’ dislrntinn, iigiditv. and leiwleriicss frcqueutlv necompany wouinls of 
the lower thorax, espcct.ilh if thev are ass«icialc<l with rih fractures. The crux 
of tlie dngnosis the roentgciiograpliK location of all missiles with a n-eonstriic- 
lion of thrir course, .and tlHirfnm in all wounds of Die lower tlinrax or iijiper 
•dsl. oicii, anlomp.rstprior and l.aletal tx»entgcw«eir«ms of liotli ehest and nMomen 
must ts> ohtninisl 

01 uctiuijTa 

• If tl.e ;{,{*. Ji.iii-nls wiib niKloiniiial itijiirv. T7 dnsi, a total mortalitv rate 
'•f ‘.Mb i-cr n 111 Vue did ind n-piirp n|>cratu>ii and w« re tn-nted cxpoct.ant!/. 



Three hundred and three of the 330 remaining patients were operated upon, an 
operability rate of 91 8 per cent. The rate was lowest in the thoracoabdoramal 
group (87.5 per cent) and highest in the pelvioabdominal group (9G.4 per cent). 

Of the 32 patients not operated upon, 27 died, two-thirds of them within 
twelve hours of admission, usually of shock which did not respond to suprorti\e 
treatment. Six of these patients had severe associated injuries which of them- 
selves contributed to the fatal ontcomc. 

Of the twenty -seven nonoperathe dcatlis, one occurred on tlic eighth day due 
to peritonitis from an unreeognired perforation of the sigmoid in a patient 
with a compound fiactuic of the femur. Another patient with a tiansection 
of the spinal coid, hematuria, and se\cre retroperitoneal hematoma, died on the 
seventh da\- after admission. The remaining twenty-five patients represent that 
important group in which a decision against operation was made on the basis 
of their extremelj poor condition and inability to withstand operative inter- 
ference in spite of vigorous supportive therapy. 

Except in cases where operation would certainly ]>rovc fatal, cvet^" attempt 
was made ‘o oiiorate uj*on desperately wounded patients if it was thought that 
further ahuek therapy cr.tild do no mote to improve their condition. The arrest 
of hemorrhage at operation may offer them their only chance of survival. Eleven 
patients died on the operating table during surgery or immediately afterward 
in the course of sueh procedures, hut .several others with an almost equally bad 
outlook survived If is almost a truism that the surgeon should be eoneerued 
with the overall mortality rate, rather than with the operative mortality Mf» 
alone 

In five patients no operation was thought to he indicated. One woman, a 
civilian, wounded four da.vs licforc admission had an intraperitoneal foreign 
body and minimal signs of peritoneal irritation. Another patient with a lacen 
tion of the kidney and retroperitoneal hematoma due to hlmit injurj- was also 
cared for expectantlv In the thomca'ilidominal group, there were three pa^T its 
with shell fragment wounfls of the right lung and liver likewise treated ir 
servatively 

l»KrOP>RVTl\X TKEATStFNT 

Patients with signs of shock were treated in a shock ward adjacert to the 
operating room. Oxygen therapj and mfusions of hlood and pl.isma were be- 
gvin at once when indicated 

The refrigerated type 0 blood used was either whole hlood or bI<od niLved 
with an equal volume of Alsever's solution. TJic former was preferred for 
patients in poor condition wlicie it was anticipated that 1,500 c.c. of blood or 
more would he needed There was a real danger of overloading the vascular 
system and precipitating pulmonarj* cflema in sueh eases by fiie administration 
of even moderate amounts of blood when it was mixed with fluid. Tb'i w’as 
especially tine in tlioracoabdoniiiial coses with much liemotLorax or lung dam- 
age. Concentrated plasma was used in Imth prevention and treatment of sudi 
pwlnvowary edema with good vesvvlts 
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TliP nmoMul of Moivil rwoh (Uj«cnd«l u|Mm llir ihf 

I'aliciit's ro^poiiM' to llirnipy, nutl tin* Iiffnaloorit n'.T'liiitf. Tlic* qiH-Htion nf tlif 
prr^cnro or ntrsdirr of r»mhmn»e iiilra nlKluminnl MmiIuii; Ii.tI to l»c jloci(l«l 
qiiirVIx on tlie «)f tlio rUnira^ fmilitiirt, rallwr than ni>on wrial lirmfltocrit 
'i.u<i’w-'i over n of lime 

Many onMiallici ln<l iw-ivitl 11 I.- 1 M 11 . 1 . nn<l n frw r«'rot\r<l lil'xxl tranafiisioiK 
as well, at forwanl nmiiral iiiuls In tlir Iiospilnl, Ti'j jtor rent of tin* patients 
uerc piveii trans{u-.iiins Wforo or «lnriiia Minrerj* Tlie nxrrnpi" nmonnl of Woo<f 
pivcti corrcstKimUxl v\>th the tleprro of shock ns follows for patients in poo«l 
ro'ulition, 7.VI re . in fairh pxwl mnilitlon. r.r . fair romlition. I.-IOO c.r.. 
and i>oor romlitinn. 2.'.‘*n re In ndilitioti, manj of llu’sc patients rreeivod one 
*•' SIX nml.s of plasma Dextrine or saVine infnsiotis wm* civeij io n f* w palnnts 
who were in poo<l mnilition 

Oxypin therapy to nasal ratheler was pivi-n an inerrasinplt wule nppliea 
tion as Its value for patients in slioek l•e<aln^■ jnorr and niorr appreciated 

(iastrie Mielin.i was inslitnleil in patients with nlKlominal distention and 
m those wlto shovvcsl castrie ililalation m the rocntcenoeranis 

IVnieillin thrrapv was piven ronlinelj on admission "tlh a dose of 2f>.0P0 
units intnncnonsl;, and 2<MKtO units inlramnsi'ularly fhe latter was repeated 
cverj fotir liotirs, esrepl in (M-lvioalHloininal eases, wlierr it w.is piven everj two 
hours Swlfadtatitvo was not admimstcrvd orall> to p.nU’nts snspectM of hasinc 
pciictnitinp wounds of the nlnlimien, nor was it oiir jioHey to pne the dnip 
intravenously licforc operation 

Asptmtioii of a hemopneiimothorax larpe eiiouph In ejuise d,\spnea was 
camcil nut m seven of the thomeoalNlomuial eases 

When piiNsihlo, operation was dolavoil unid t)ie fivstolie hlood pressure had 
reaehed a iitininnim of 100 mm of mereim and the jiulv rate was less than 
120 beats per minute Some patients, however, ohviotislj needed an immediate 
operation for the arrest of heinorrlinpc and were operated upon while in shock. 

^ TIME UVii 

The interval Iwlween wmindinp and admis-sion varied with the jiroxiinilj ol 
the lioipital to the from and wiib the eoiidilion of tlie patient, for example, 
whethir or not he liu<] been ilcfaincsl m advaiieeil medical iiistallaliuiis for shock 
Ihcrajy., This interval avcrapeil R.4 hours, <md was shortest in the llioriico- 
abdominal cases tC.2 hnurt) ami longest «i the pelvioalidonunal cases (6.11 hours). 

The Liferval between admission and surperj- could be controlled to a lap,;e 
extent by the surpeon, nithouph occasionally the larpc number of other urpent 
cases on t)ic operaliiip schedule necessitated delay hojond the optimum time. 
The average of this “ho'-pital time” for tlie operative cases was 8.5 hours. It 
was longest in the thornooalKlominal patients (11 4 hours), in whom perforated 
hollow viscera wc’-o less frequent, and in whom operation could more safely be 
delayed It vvtu, shortest ia the abdominal group (T 3 hours) . 

The total time lag between wounding and surgery therefore averaged 16.f 
hours, which wn about equally divided between transportation to the hospital 
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and time spent in the hospital. (This is onl> one hour sliorter than that re- 
ported bj Rohlf and Snjdcr in the Tnnisinn Campaign.’) The averages for 
the three groups were: abdominal, l.'i.T Iionrs, Ihnraeoabdominal, 17 6 hours 
pehioabdominal, 1^.6 hours 

We did not follow a j>olie> of designating some definite time lag is 
intcr\al after whieh we would not perform laparotomy; seieral patients weie 
opeiatcd upon oier fortj-eight hours after lieiiig wounded The decision must 
he made on the ability of the patient to wilbsland opeiation, the nature of tiis 
injuries, and the dcgix'O of peritonitis present 

In the past, great empliasis has l>een placed on the uupoUatiee of shorten- 
ing the intenal hetweon wounding and surgerj. It was '.It that .is little t.je 
as possible should be .spent in snp|*ort»e treatment sime eserj' hour was iiii 
portant During World War II. honeicr, t!v id<.i gamed ground that suppor 
tne therapy must be fully adcpnite. and rspeeidly that lost blood must be 
replaced by blood Two or three additional hours spent in aWosving the patient 
to stabilize more than coiiipeniatc for the added iisk of penfonitis, which with 
chemotherapy is no longer as great a hazard as formerly 

The operntne mortiilitv i.ite does not rtse signifieanlly for patieuts wounded 
SIS twche, and eiglit< "a hours In our series the operatiie mortality rates for 
these mter\«ils weic six lionrs. 13 |>er cent, twelve hours, 13 per <cnt; eiglitcc" 
hourb 16 per cent rurlheitnoiv*. Ogilvie* reported o Jiigher rate for those 
wounded under twelve Iionrs ih.nn for those wounded over twelve hoim This 
might give the surgeon the imjiression that the lime lag had lost most of its 
time-honored importance However, improved shock therapy and prompt cot 
nation liave p'*"*nilto<l m.iny sermiislx wounded e,isiinltieb to live to reach th" 
hospital and to be operntcil upon a few hours after being wounded Tlicse poor 
risk patients, who in World W.ir I would have died en route, swell the opeia- 
live mortality rates in the sis-hoiir and twelve hour groups to approach tlial 
of the eighteen-lioui group 


OI'mvTIVr VlVNVOrMFNT 

Thiee liundied and three of the 333 i*atieiils in this senes were opeivlcil 
upon Data on these c.ises are presented in Table II 

Injury to one or more visrera was found in 23o of Ihe 21)0 etisea lU which 
major oper.'itioii was iierfomicd Ilxploratiou >f the obdomiii.d e.-i'-iy was 
negative in twenty-three eases In thirty-two othei-s, wliile there was i.-> vis- 
ceral perforation, tlierc were other mtra abdominal injuries v.iryiiig in seventy 
from large retroperitoneal hematomas and lacerations of the miscnterj to minor 
serosal tears and organ contusions In some, a foreign body Imd nitercd or 
traversed the peritoneal cavity without causing any .appreciable damage. 

Operations chnssified as minor procedures were parried out in thirteen 
patients, all of whom had perforated viscera, cveepl one iiatieut in the thoracii 
abdominal group in whom only the lateral attachment of tL- di.ipluagui tad 
been tom Injury to the liver m six cases, to the kidney in '.wo. and to tht 
spleen in one ease was not severe enough to warrant explontoii, and vouni 
debridement sufficed In two other patients, one of whom d^nl dramaje ol 
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Tautj' ir. Data ov 303 Patients Operated I’l-os 
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pt itoneal al-jCessps lesuUmg frx>m intestinal perforation \\n*< porfortned In 
llie thirteenth ease, a small perforation of the stomach or jejunum, at first 
iinsuspeeted, was suceessfiill.v tre.dcd eonvirvativoly 

The operative mortality rate in (he 303 patients operated upon was 16.5 
(icr cent The rate for major proceduies was 16 9 jier cent, and for minor 
ope-ations 7 7 per e .it Operations on p.itients with peiforated \ispera carried 
‘ ortalitv rate of 188 per cent W'leii there w.i-s no peiforated viscus the 
\ .ua was 7 1 per cent 

ithdonnnal <jro«p — The incision to be made is largely determined by the 
site of involvement In gencTal, upper or lower rectus mu^cle-spUtting incisions 
wpie ennloyed These permitted adcfinate exploration and exterioriration of 
injuretl iinif.-ms of the right or left colon through separate laterally placed 
incisions Ksteii->riz.ntion of the large intestine through flic laparotomy incision 
should be avoided whenever possible to lessen the ineidence of wound sepsis and 
dehiscence A lery useful incision for exploration of the colon and small in- 
testine is a low muHiiic incision, which may bo extended aboic the umbilicus 
Trawsverse incisions for exploration of the upper abdomen ami flank incisions 
were rarely «so< When injury to the kidney alone was picsent the classical 
lumbar incision .las m.sde 

'I'lio Ubiia! steps in complete exploration of the abdomen weie followed 
III poor-risk e.-cs, when the path or location of the missile is definitely known, 
exploration of '-cirotc portions of the gastrointesfinal tract need not be carried 


12 


SUBOERY 


out. This sa%es time ami reduces operative shock and further dissemiDation 
of spillage in the peritoneal cavity. 

Drainage of the peritoneal cavity «as not employed e.xccpt in cases with 
mtraperitoneal perforation of the rcetum wlicn considerable fecal confamiratton 
had occurred, and in most cases Mith lacerations of the liicr. In the majoniv 
of cases with perforation of a IioIIaw vi«>cus, a mixture of to 10 f!m. of sulfa- 
nilamide powder with penicillin was introduced into the alxlomen. 

The wound was usually closed in layers with chromic catgut along with silk 
stay sutures. In a numlicr of eases tlirough-aiid-through slay sutures alone 
were employed Debridement of the wounds of entrnne.* and exit was usually 
done after closure of the lapaniloiiiy incision, and in pat' nts in jroor condition 
without large wounds, it either was performeil cursorily or was dispensed with. 
Of the 153 patients niwratcd upon in the alHlonunal group, twcnty-scscn 
died, an operatne mortality rate of 17.6 per cent. The rale was higher (20.9 
per cent) in eases with perforated viseera 

PcIu'wJbdomninl Group . — In nearly all eases a low- midlinc incision was 
made, since it allowed adwiualc exploration and rci*air of the intrapcritoneal 
structures iisuallj iiuohed Kicn when It seems likely llial injury to the 
rectum or bladder is ex rapcriloneal, exploration prvlmiiimrj to sigmoid colos- 
tomy IS indicated in order to loc.ste and repair any intrapcritoneal perforations, 
such as might occur from Ironc fragments, and to determine the presence of a 
retroperitoneal lumatonui which in itself was considered to be on indication for 
colostomy. Furthermore, intraperitone.nl perfor.ntioiLs of the bladder or injury 
to the utotew may exist without exhlhiling hemaluna 

In nearly all c.nsos, sigmoid colostomy through a loft Mclluniey incision is 
indicated When the bladder or urethra is injun'd, suprapubic cjstostomy 
should be performed after closure of the peritoneum 

In patients with wounds of the extrapcritoncal ri>ctiim, drainage of the 
presacr.n1 space w necessary as well ns wound debridement. These should be 
deferred until the end of the abilommal operation, since if the patient’s sn- 
difion is then poor tlicy may Iw i»oslponcd for twenty-four to forty-eight Iuh-ij. 
Turning the p.nticnt for these procesluirs often results in a fall of Mood prcsstirc 
of from 10 to 30 points To avoid this, presaeral draiuiige m-ny be performed 
with the p.nticnt in lithotomy |>osition if immesliatc dr.ninage seems neces-saiy, 
although this position docs not give access to the buttock wound 

Prcsacr.nl drainage was usually elTcctcd l»y an incision lateral to the coccyx, 
often with coccygcctomy, after which Penrose drains were inserted into the 
presaeral space Drainage of lliis space through the buttock xxound wa.s not 
considered desirable. 

There were eighty patients operated ui>on in the pchioabdominal group, 
of whom eleven died, an operative mortality- rate of 13 8 per cent. The rate for 
patients known or presumed to havx a perforated viscits wrs 16 4 per cent 
None of the thirteen patients without visceral perforations died. 

Thoracoaidomtnal Group — The most important aspect of the surgical ainn- 
ag^ment of this group is the choice of operation, wliieli depends .nlmost e-ilirdr 
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Iil) 0 n what orpans liave Iwcn injuml and to what extent. Tiie decision to oper- 
ate tliroupli the cliest, abdomen, or both shonW Iw based upon definite indica- 
tions rather than upon personal choice 

Tliorflcotomi/ viih iranvVmi^migmalic operation: The decision to perform 
thoracotomj with transdiai'hrapmatic operation (thirty ea.scs) should have as 
Its first requisite the presence of suJBcicnt thoracic jmolvcmcnt to uarrant 
thoracotomy, irrespeetne of the tj-pe and extent of abdominal involvement. 
Tlie usual indications for llioracotomy are (1) larpc sueVmg nounds of the 
chest, (2) severe intrathoraeic blecdins, (3) diaphrapmalic herniation, (4) 
ii'fdiastinal injurj*, a.id (5) the presence of large retaineil forcipn bodies. For- 
tunately, the three . pans most commonly insohed in this grouji (stomacli. 
»plcen, and Iner) arc aecessihlc to transdiaphragmatie exploration and repair, 
ami in fact are more iasil\ operatcsl upon tliroupli the chest than b.\ eeliotomy. 

In nearly all eases, a Ion posterolateral or anterolateral thoraeotonn in- 
cision was made to Inehide the wound of entraneo, whieh was excise*! Klcctisc 
incisions wore a\ouled lleseelion of fractured nl« was performed in twenty- 
one cases Ilvneuation of the hemothorax, nmiosal of forcijm Imdies, suture 
of the lung, and enlarge meiit of the wound of the dwid ragm wore earned out 
when nccei.sar.\ After suture of the diaphragm the chest wall was closed, in- 
cluding the shin, ami close<l iiitoreostnl catheter drainage of the pleural envitj 
was nlwnjs provided 

Thoraiolomu u-ith traH'-ili.-tphrat/maltc optrolion cfunlnnul mth laparotomp: 
T ..meoloms with tmiisdiapliragmatie operation comhmed with lapanifomy 
ttwelvc easesi h indie.itcil when the undersurface of tlie luer is in.iiUcd, when 
perforation of the sm.nll or larj'c miesiinc is present, or when the surgeon is 
m doubt tli.it the exploration of the alidomen through the diaphragm has been 
a<lci|uat(' rortuiialelj, the inlotinc was iinohnl m only eight eases in the 
ttinraeo.ii"b'miiml gnuip Tbomeolomy and laj>arotnmy llmmgh separate inei- 
»!' ,s wen’ iieccv-siry in onl.i fisc rases, and then the oprriitioii ealeiilatcd to do 
patient the limst good tthat is, ustialh Ihoraeotnmy) was dune first In 
'^•'cn patients exploralion «>f Uith l>o*l> casities was r.irrieil out throiigli th*’ 
same ineisv'in m the fianb or upjw'r olMlnintn 

ainnr: l-ajinnitnmv olone, with dt liriih incut of the cliesl wound 
red tlior.j..-wteMs *'r cIomhI viitereostal drainage, was earned out in eighteen 
path tils in wh. tn thoraeip nimlsenwnt. while apprrci.sMe. ilid m.l n-quin- Ihora 
rolotnj. 

/.V;.h-r,7fi„n of ihi kvlnty and minor j»ror«/urij; Kxploratn.n of kidney 
niid minor pn>*s.slur*-s. such as «Ul«ri*bmcnl and elie**i n>..j'irati*m, were i>eTfoTmcsl 
in the other ten easrx where no indiration for either l.ip.srotnmy or thnraeotomy 

Twflxe of the Vi.nty fsiti-nts c.j>emt<s] njsm in the lhorae««!.l„min.al 
gn-iip <hr>l cn ojs-ratiie tn*>rt.s!ity rale of IT 1 jsT rent. Of tlic forty-two 
psliri li »’jb_jt-tr<l to thoracotomy and Ihorarotomy romhine<l wnh tbreet l.-jp 
ant.—y. im bnl (21 |>rr<-<nt‘ 
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TABti III. Organ I^T«)LT^:ME^T IY 24" I’AIIENT'* UiTII I’ERf-ORATED Vl<5clB.l 



J/ono( 7 «mcn< of Injuncs to Specific Oij/ahs.— T he incidence of injurv f<> 
the various organs in the 247 patients with perfoiateil xiscem, and their re- 
spective operative mortality rales, is given in Table III In this table distinction 
is made between involvement of each organ alone and invohenicnl with one or 
more other organs Seventy per cent of the 247 patients had only one vi'icus 
involved and the rest had injury to two or more viscera "With the probably 
fortuitous exceptions of the stomach and bladder, multiple orgfn involvement 
associated with a higher operative mortality rate The opet dive mortality 
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The operatue niortalitj rate in paticiiU with injuries of the small iutestme 
was 27 per cent. The rate for resection with anastomosis was 33 per cent, as com- 
pared with 22 per cent when suture of perforations onlj- was done. However, 
this greater mortality rale is due rather to the greater severitv of the inrories, 
shock, and preoperative spillage in ])atieiits rcf|uiring resection than to the pro- 
ceduie of the resection itself. 

Colon; Tiic intrapcntoneal colon and rectum were perforated m suetj f\e 
cases Injurj to the left colon (thirty-five cases) was more frequent than to 
the right (twenty-one eases) due to its greater length, Imt the distribution of 
wounds along the length of the colon was fairly vinifomi Five different opera- 
tive procedures were utilized: 

(1) Kxiotoniation of the injured segment (fortv-thive cases) was t’le 
method of choice in nearly all injuries except those of the rectosigmoid and 
rectum Tlie Iwvvel was mohihzevl when necessarj' and a spur was formed pre- 
liminarv- to c'ctcriorization through a laterally placed incision. Thb technuiue 
was used witli an eventual extraperitoncal closure of the colostomy in numl 
More recently, formation of a spur has lieen unnecessary since franspcritone-il 
closiue has become the rule 

(2) A’rf<rionrntio« rc^tction was performed in four eases, and we believe 
It to be tlic opeiation of chouc foi exteimvclv injured segments of the colon 
It was done three times Tor injuncs of the right colon requiring hemicolectomy, 
ond once for a scvcrclv damaged sigmoid 

(3) Sultirc of colon tcilk proximul <o/osfowy was performed in ten vases 
Perforation of the intraperitoneal portion of the rectum and of the rctU.sig 
moid, which is the jirime indication for this operation, was present in eight of 
these cases Transverse colon colostomy with suture of perforations of the hft 
colon was done twice, hut this procedure is not reeommendoil for lesions of an) 
segment of the colon which can be mobilized and exteriorized 

(4) Closvrc of perforaUons of the cecum with cathet*”* eceostomv was caf- 
nod out in four patients. 

(51 .Suture was done once (for a small perforation of the cecum) 

but we believe ihu, iirocedure should l»c done rarelv if cvci 

In two patients with perforations both of the cecum and of another portion 
of the colon, cccostomv and exteriorization of the injured segment wer“ carried 
out In the remaining patient there was a pciforutioii of the sigmoid wiiieh vii^ 
not found at lapaiotomv This rcMilted in the formation of a fecal fistula, l«i! 
the patient lived 

Perforations of the extraperitoncal portions of the ascending or descending 
colon are best treated as though thev were intraperitoneal, that is, bv mobihza 
lion and exteriorization of the colon, rather than hy suture and extraperitoneal 
drainage 

The operative mortality rale in cases with intraperitoneal perforations 
of the colon and rectum was 26 per cent 

Rectum; The eight injuries to the intraperitoneal rectum h; vo aliv.idi been 
discussed in the preceding paragraphs 



rf ^RSO\ FT AI-.. 


Am>oMiv\i. suRomy iv ltacuation iio^pitai- 


17 


The t'xtr.ipcritoiipal porliojj of llic reefum "R** injured in tliirty-five otiicr 
patients Tliese injuries arc listwl in TaWe lU wnder a separate lieadins i)e- 
cause the treatment, complications, and operathe mortality rate (fi per cent) 
(litTcr from those associated with porforation of the rest of the colon. The mast 
important point in the mana{»cmeiit of perforations of the extraporitone.il reeturn 
is the asoidauce of retroperitoneal sepsis by diversion of the fecal stream in 
cverj- case, and hj drainage of the prcsacral space. 

Bladder: The sixteen e.asos with perforations of the liladder were all in the 
ptlvioahdorainai prou]) The involvement was nearly alwajs cxtrapentone.d, 
and the structure mist often injured conanmtantly was the extraperifoneal 
rectum. 

Perforations wine closed with two rows of sutures, the outer one heinp of 
silk The cjslostonn tube was then inserted Jiisb »n the dome of the Madder 
so that it was well above the pubic sjmphysis Suture of perforations near the 
f b.ase of the bladder need not alwnvs be done if they arc not readily ncecxsihle. 
There is visually ar associated extensive hematoma of the space of Rctzius, often 
with active liemorrliape. malcins exposure of the bladder more diflieult. AVIicn 
exploratorj' laparotomy had l*ecn performed, as was done in all sixteen cases, 
snprapubie cystnsfomy was e.'irried out after closure of the peritoneum. 

There was one patient with a rupture of the posterior urethra sccondar,v 
to a crushing injurj of the |>chis who died of uremii, retroperitoneal sepsis, 
and pneumonia 

/.liver; Of the fiftj-eight iiaticnts with liver injury, nineteen wore in tlic 
abu.:minal group and were, in almost all eases, operated upon througli a right 
rectus musclc-spliUing incision When it was feasible, laccraliuns of the Uver 
were sutured over free omental grafts, and this .satisfactorily arrested hemor- 
rhage Lacerations could not l»e sutured in two eases, and were therefore 
treated by packing with petiolatum gauze Because of the pos.sibiUty of leak- 
age of bile and resultant bile pciifonitis, dtains should be inserted through a 

wound in the abdominal wall or flank. As a rule, lacerations of the liver 
crtv.sed by shell fragments were not large compared with the fractures of the 
liver seen m civil practice 

Tliel.irge number of injuries to the liver in patients with thoracoabdominal 
wounds (thirtj-nine cases) is to be expected because of ibc sire and position 
of the t.gan For the same ie.ison, and also since it offers a barrier to missiles 
perfor.vtmg the diaphragm, the liver was the oiilv organ injured in twenty-seven 
of these cases 

In sixteen of tlic thirty-nine cases, no operative repair of the liver was 
necessarj-. Of the twcnty-thice other cases, the injury was repaired by trans- 
diaphragmatic opeiation in six, and by the latter combined with laparotomy in 
ten The reinjiiung seven patients were operated upon through the abdomen 
sinec the thoiaci’ injury did not require thoracotomy. 

In combined thoracolaparotomy through the same incision, exploration and 
lep.m of the livei were carried ont thiough incisions in the flank (two eases), 
upper quadrant of the abdomen (three cases), or tlirough a kidney incision c\- 



tended to the fl.itik (two cases). In four of these UinranMlidotnitial eases laeore- 
tions were packed with petrolaftim jraure. 

Postoperathe tran.sdiaj>hraj:niatic Viltars-pIciirAl fistula Is an Imjiortant 
complication in these eases. In order to nsnld this as far ns possiWc .ht 
closure of the diaphrastm with nonnhsorkiltle siiliiies filiis trnnspi rifoneal drein- 
afre (accomplished timiugh a .stab wonnd of the alKlominiil wall) should l>c icci! 
for all hut small liver wounds 

Sphen: The spleen was iiijnml in tuiiils eases, fifteen uf them in (he 
Ihoracoahdomina! Kroiiji In nine of the latter, Iraiisiliaphrajimatie sjili'iKct'sni 
was performed, and in three the splmi was remmed .d lap.in«liimy. Treis 
thoracic splentetnmi is more ensilx |>crfnni«sl th.m sph nectomx l>\ the trails 
(ilidommnl route The spleen was not renioxed in the tliree riinamin? cav 
since the injiirj was minimal Stdeneelomj was |K*rfonius! in all fne rases of 
splenic injure in the nhdominal sroi)|> The nperalhe mnrtnlitj rate in these 
twenty e.^ses was l.'i per cent. Hint for spl< in-elomy was 1<5 per cent 

Kirltifif Oporntiu' jiroeidnus ii|Mm the kidney wi re le ■cssarx in mily six- 
teen of the Uxenlj .«• xeu jvtuuts m whom tins ori:in was injured In tin sulo'-e 
of the kidney was pc-forr si. usually oxer mii'-dA erafls nrd in six, nejihrie 
tomy xvas earrnd mu 

Exposure of ‘he '• ..,ex tui i pair or tiephreetoniy was rihxaxs made thrtm d 
n 'umhar Incision Wl-n mdiealed. the |HTit*i"oni «\.is oiiejud so that oll’cr 
strueturi's xoitld he ev.Jimin<Hl In the exent of mtn | « «Ui-.e I •• .u*. demand.tig 
operntnn first, the extent of the injury to the Kulnex w.is • . it l f 
nbdoTnu ally, the pentuncum elosx'd oxer the xxound of the kidney, tnd, if fu. aef 
nperatifiii w„ ot iloiie llimutth a Iiimlwir ix.osure, drmiiatje of the pcrirensl 
apace was jiroxidcd tlmiuvli n himhr.r sinh xxotitid liij iry to the kidney pro- 
diiemif a euimderahl. hematiiriJl frr<jnetilly rx-<|ums no ..wn''diRlP operation, 
especially in the prew me of more urjrent a1>doinmal surjiery 

necision to perfoim rephreetomy is m.ndeonly xxhen -cry exletishe hjury 
to tlic kidnex or its pedicle is prx‘s«‘fit ("hetnotherapy mid transfiisioas '"re 
preatly lessened the dancer of j)osto|H‘ralix-e renal sepsLs and jn’cniidary In i • 
rhace wlimh weie so enmimmlx pnemmterod in World War 1 

Ureter; There were time iKitiriits xxho sustained injurns to the meter 
ri'siiltinc in iirinan fistula, with no iwstoperatixe deaths 

roncrfiM: One patiint in the alHlomiiml croup, with u xxour i ot m.- 1 au- 
ereas, died posloperatixrly with rxlriisire fat neemsts and ehcmiea! per •nintis 
In the forecoinc discussion of injurus to specific orcuns, the op. ra'ive 
mortality rates listed are those for all patients xvith lesioas of the parlin'ai 
viseus, whether it was injured alone or in eomWnatior. with other orgaas. 

Anesllicsfd — The anesthetic hcfiit eniployeil in nc’rly all major operat’ • 
eases was a mixture of nitrous oxide, oxxcen, and ether, usinlly ndmini-'ir • 
through an endotracheal tuln* I%e of the IhIh* proxided better muscular reO-s.i 
tion, especially in upper uhdommid o|>x‘ratiiiiis, and hetter ox.xgfnation and 
‘ »1 of respiration, which were espceially impiortant during tlioracoI'H".' 
Furthermore, at the end of operation, tracheohronelual seer tmiis c- thl I" 
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a<ijnrn*4Ml, on »injx>Hni)t frejor m V.wi>ma intlnwiiurj iil » mim- 

nium The open riremt pr«firn'il lo the- rl(r-<! omiiit s'liii-i' jt pr'i\t<l(<l 
U‘Moi ox.'pinrtion. 

a few mm'x. c'l'i'nil ntuMli 'i.i wa> silpptoim nli-<l li\ nl«!(ii’iiii.'il "-ill 
li'ix*. ilh iinx-aino l-i pmxHlo Iwtlor nl-iMitmii wtiliout t!i<' of (Icf-p 

.«i 'll nn. In »ne?t inlihratnm «»f tW wUh puieauio H'lntt'Hi 

fill lUn -xl of tho uoiiin! 

Ml' ir opomti'iiis «i tc perfoniml iimVi I*", .it !•« x' ’ii ' mriltintidtr SiuimI 
Ml ,'i«s wns not rmploTi! 

•If tsi f till' niHVn''!ir «Uf«t «hi! not vfiii In «inUi1)iili’ to Hlirx-k I:i fnet 
N • «• I .tjvnts. csjHi'ii'' M o'X? n\ the tlwimctwlxlontioM pm'iji. s'HUU'<l to improve 
■ .nirstlii->’.i liii! iH>i iii(hji*«-«l Ilowovrr. luniMU' tlio pnlienl on his side 
I .i.imliiry to juT tn n,; Oiorartitoiny or dnirnloiio-ot of tioiitii'.s was ottrn 
I -ciatril with n t il iti liJoo<} | »VN-»nri» 

Patients in p. ir Knuiition at lt< ui'l eiii/m wi'i,> h-ff on the tahh- 

Pi’ ivn hour or no wlimcwr poNsihU- wKilv tra tsfu-^ouv atul otvpin th<n.p\ 
wr-.. fontimicsl v\ hit.' Il i' inin Hint Ih* iii..rt.ilii’ r.m is Iii-:! ■ in eases witti 
It • oj^'nilinp tiiiio. Iillh' sn:»ifir.iti<s' can W at 'i .t to itn- t- . 
trri .*ir extent «'f ttie injuri.'-. in sucti cavc^ 

ISIsTOI'UUTiVI MVMOIMI.M 

Ml piitKiils with i-hist nii.i AiM|omit)-i> wo.to.K oMr irra|i'>| m a spoeiiil 
poht* ,'t‘ratiN«' WRisl und r tin* vMjH>r\ision of • full-iiww ’..wshcid oflir.r While 
t..c . ./yrtnnep of (xpi-n posioj«r«tivs can* r.imiot l>c ovortmjilinsi^c'l. spare 
P'rTTiils mention of ontv t)ir snlmit f.uiiircH , 

Osjprn tlion p> vms oii.n fop u* tons .is ihrci* to live tlnjs, espe 

ri.illy in tliorneoal.'l'.iii. .,.1 c s.'« «:i-.iii.- s. ii..n was institiifcl almost routmcl.v 
in cases vif!' jx i \.~.ra. ami ctmlomd until u posilivo fluid hnlanee 

had bcei .. .riMod nml penstnlsis Ind n'sntmd. tliat is, for nii nverapo of thn'C 
lnf.,jr .y, 

’ i -ill) 3,0f)0 ' '• of intraviinms lliii.is and 'JaP e e of plnsiim wore Riven 
daily a - '..n^ ss ind rated, and in nddition alxnif forts per rent of these pati' nfs 
require, one or niou lihmd traiisliisinns 

Intrimiisrulrr penicillin tb. rapy iii «lnscs of ‘Jfl.OOd units ciei) four hours 
was ecu • <1 in ,d! pntn nts for sewn d.vss or Uuuicr if limy werv' still fchnle 
Most ja .ills 'n tlir p< hio.ilKloniinnl Rronp t.*.iv«d this dose rverv tv\n hours 
for sere; •• two Iioiun lucniisp «f the siijijkivs) d tii«’. i .ii n.is h.icilliis infection, 
w'l'ich, h I p’cr. .leveliiped in onh one cJisi. Siilfiidiurine thei.ijiy wai» insti- 
tuted ff> ivei- riTii>.foiirtli of the patients in the ix'lvioah.loiiiiiml ttioiip for the 
same re i,, ,jiid in anv ease wheie pulmonaty loinplications were evident cn 
•’cmofl ’ ' -Iv to occur Iluiitine .'idiiunistiation of sulfadiazine was not carried 
out 

'1* si.il piceaufioiis foi the picventiun of .itflectasis were taken In 
paticii-s ih intercostal latheler draind};e. the catheter was kept pater* 

until Hs ( inovdl, usuallv foify-eisht lionts jmslnperatively, and 40,000 units ui 
pemri-j- in saline solution wue Iheii mji'cted iiitiapleurally. In those with 
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bile m tlic pleural fluid or prnvi contamination of the pleural carity, drainage 
was continued for three dajs or lon>rcr. Thoracentesis was often necessary one 
or more times to remove rraeeumulations of scrosanguincoiis fluid. 

Colostomy opeuuuns were made in exteriorued *eizmcuLs of bowel tw*-ut>. 
four to forty-cipiht hours postoperathcly and were enhirgcd the next ilay. The 
colostomy usually l) 0 {ran to function by the fourth or fifth day. 

In general our policy was to hold post-thoraeotnmy patients for at least 
seven dajs and post-laparotomy patients for ten daj's or longer. It svas, there- 
fore, possible to keep patients until they were in good condition and could be 
safely evaeuated 

fOSTOlUJlSTlVE COMVIJClTlO'-'S 

Shock was one of the chief causes of death and it will be discussed in 
the section on poatoperati\c deaths 

The commonest alxlominal complication was ileus (twentj-three cases). 
The clinical diagnosis of .some important degree of peritonitis was made in 
fifteen cases, two of which were due to hde in the peritoneal cavity. Definite 
rctroporitoiienl sepsis was present in eight cases in the pehioahdominnl group 
Other abdominal ei>'n|iIicatlons included- gastrie fistula (1 ease), duodenal 
fistula (21. jejunal fistula (I), fcc.il fistula (.'•), urinary fistula (8), partial 
wound dehi-scciiec (2), .lound sepsis aliout the colostomy (C), gangrene of ex- 
teriorired colon (1), prolapse of small intestine through the colostomy wound 
(1), and considerable sc|isii of the wound of entmnee in the buttock (4). 

Infection of the operatiic wound of moderate or sexere degree xvas pri*scnt 
in elcxen piilicnts (4 per cent of major operations). 

Piilmonarj- complications xvcrc frequent and included thirty eases of post- 
operatixc atelectasis, frciiuently concomitant with hionehopncumonia {2fi ca.ses). 
hronehifis (G eases) and lohar pneumonia (3 cases). 

The other pulmtui.m complications xxcrc as follows- pulmonary edema (G), 
hilc in the pleural fluid (G), hiliarj- drainage from the chest wound (2), em- 
pjema (4). tension pneumothorax (2), hronchopleural fU*ula still present ui 
cxacuation (1), pulmonary- hcniorrhage (2), gangrene of one lohe of the lung 
(1), and small jiulmonary abscess (I). In addition, .sexeml patients bad some 
degree of hjdropneumothorax on cxacuation, and prohnhlx some cases of non- 
reexpanded lung and empxema liecamc cxidenl after tliey had left olir bdiuh 
Uremia occurred in fixe patients It was thought to he due to rx'flex anuria 
in txvo of tlicm, to urinary oxtraxasalion and retroperitoneal sepsis in two otficrs, 
and to a sexere transfusion reaction in the fifth ease 

Transfusion reactions due to the use of stored type 0 blood were all too 
frequent (nineteen patients). Scxcral had Icmpor.irj- oliguria due to liemo- 
globinuric nephrosis, along with pro1ongc<l hxpotensioii 

Jlisecllancous i)osto])erativc complications ineliided thrombophlehitU of 'he 
iliac and femoral xeins (2), prolonged paroxysmal niiricular tachycardia (1). 
pyelitis (2), mentngUis (1), toxic p<^chosK (3), and infection of the entrance 
wound in the buttock w-Ith gas-forming organisms (1). 
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I'OSTOn RAT1\K W'lTII** 

Ahdoyniml Group ^Thcrc were t«cntjxsc\cii iwstoiicrativo deaths in the 
abdominal group, the i)inicipal eaiiscs being ItcmorrliaKie siiocU (8 cases;, tra\i- 
malic shock (6), peritonitis (8), and jiostoporatnc pulmonary conijilications 
(4) In praclie.illy all oases two or more of these factors were present, and 
It was often difiicult to bo sure which was the most important 

All of the ciglit patients who diwl of Iiomorrlin«,'ic shock had perforations 
of the in'cstinal tract with markcil liemopcritoiicum, and in four visceral in- 
jurj was sc\erc All died within nine hours after surgery and four of them 
died on the operating ‘ ihlc The intcrial lictuccn wounding and surgery varied 
from eight to seieiiteen hours, and prohihly most of these patients were in 
irrciersihlc shock on admission Kach had teccued from 1,000 to 4,000 cc, of 
Llood before and during surgerj* 

Death from traumatic shock due to severe {issociated injuues occurred in 
three patients, two cC whom had no significant intra-aWlommal damage Shock 
was due to scicre abdominal injuries in two other cases, and to marked blast 
injury of the chest and abdomen m the sixth ease. All of these patients died 
within twentj.-four houn of operation 

Of the eight patients who died with peritonitis, multiple intiu-abdominal 
injuries were present in four, and intestinal resection and anastomosis had been 
performed m two of these Three patients also developed serious pulmonary 
complications postopcratiielj. In sU eases some degree of peritonitis was pres- 
ent at operation, the average time lag being twenty-eight hours. In one of 
these patients, already wounded forty.eight hours, tlie only operation was drain- 
age of the peritoneal cavity In the other two cases the time intcrial was only 
nine hours, and pcntcmiiis was due to surgical errors. Suture of the intestine 
for multiple perforations was carried out in a j2-jear-old girl in poor condition, 
who i-eicction shou.d haie been done because of contusion of the bowel wall in 
1 ^- mjured segment The other patient developed a gastric fistula and peri- 
tonitis, due either to inadequate closure or to a missed perforation. 

Respiratorj complications were the chief cause of death in four patients. 
Tw’o deaths, withm six hours of operatioo, were beUe\cd to he due to aspira- 
tion of loi.iitus and pulmonary edema. Another patient died of massive pul- 
monary coli.iiisc, and the fourtli had a severe tracheobronchitis with profuse 
tenacious sputum, not relieved by bronchoscopy. 

Another 12-ycar-o!d girl, with a partial cord transection thirty-six hours 
old on admission, died of ascending meningitis due to Friedlander’s bacillus 
eight dajs following laminectomy and nephrectomy. 

Peh-ioabdominal Group . — Associated injuries were severe in seven of the 
eleven patients in this grmip who died postoperatively. Fractures of the pelvis 
were present in five cases, gangrene of the leg in two, and thrombosis of the 
external iliac vein m another In only one case, however, was traumatic shock 
thought to be the chief cause of death. 
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^Vhilc then? were im deaths due to pentonkis, two \\crc due to {severe retro- 
pcrjtone.il sep'iis. resultins from n severe laceration of tlie extraperitonral rec- 
turn in one rase, and of the |>ostertor niethm in (fie other. 

Pulmonary eomplie.jtions were the ultimate eatisc of death in foi.r -{sc!. 
(atelectasis in two. hilateral pneumonia in another, and a prohahle pa'mtinar> 
embohis from n tlimmfioMs of the iliac leiri in the fourth). 

Three patients died of uremia, two of whom uKo had pulmonarj eomphea- 
tions (pulmonary infarcts in one case and hil.iter.il blast damage in the other) 

The ttrernin was (huiiuht to In? clue to reth'x amirm in a patient with (hmm 
liosis of the iliac vein, to a transfusion reaction in nnotaer, and to irati'fu sm 
re.ietion cdmplicalod hj sulfadiazine overdosaue in a thinl. 

The eJewenth p.itient, who hod a scicrclc fractured peJm with rctroperi 
toneal hematoma, dud on the tu.th *la> of licmorrlinse from several aeiile 
iihers 

T^orfxofrMo/fii/if/J f/rvu/t — Shock was the principal of death in st i«i 
of the twelve postoperative diaths in thii irnmp Three of these oeeurrul at 
operation and four on tl'c day of oprr.itioii Ilrmorrli.')g;ic >.lioek was prominei’l 
111 four of these patient' (one of whom died of massive pulmonarj’ hemorrhaaw) 
and traumatic shock in the other three 

Pulmonary complu ations were the chief eause of ile.itli in four other 
patients who died on the fourth, sixth, and ciehlh postoperative days Three 
uf these had empyema, one of whom had eansrene of one lobe of the liuitr. nml 
another n bronehopleiir.il fistula and hilaterai bronchopneumonia 

The eleventh patient diosl with hUe peritonitis, and uremia of imdeter 
mined origin, one week after ncplmxlomy 

In sii»}m.iry, llio chief eatiso *»i death in the iifty paiieuts who died posl 
<i|)erativclv were as follows (the fwure in parentheses indieatcs the number of 
v.iscs in whioli tlic eomplieatioii was an imporlant sceondiry eaust of di'-^lhl* 
licmorrliaKic shock, 12 (U), Ir.'iumatic shock, due prcdomm.intly to nlidi" •ra! 
injuries, 4 (30). trnumatic shock, due primarily to awocintiHl injuries, G (l-;, 
peritonitis, 8 (.3), rrtroperitonrat sepsis, 2 (1); pulmonary eomp)ir.itiijns. 12 
(11) , uremia, 4(11, and others. 2 (2) 

St’MM.KV AND lONCl.WlONS 

1 The clinical fiiidmsrs. surgical nianaRement, and resiilK obtained in the 
trcatinenl of 33i e.jsn.iJtJev with alnlominal injuries have been presented 

2 In 330 of these [mtionts operation was indicated, but the poor condition 
of 27 precluded oper.ation. Fifty of the patients operated upon also died, p'vin? 
a total mortality rate for nnoperated and operated cases of 23 0 per cent. 

3. Three hundred three patients were operated upon, nn operability rate 
of 91 8 per cent, and the fifty postoperative deaths represent nn operali'e 
mortality rate of 1C 3 per cent 

4 Associated injuries were present in 55 per cent of tlic eases, and were 
an important cause of norbidity and mortality. 
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5. Abdominal injuries ha\e been classified into abdominal, pelvioabdommal, 
.md thoracoabdominal groups, and the clinical significance of this classification 
has been pointed out. 

fi. The principal cause of death was shock, the lesult of hemorrhage or 
severe lujiirj'. The condition of the patient on admission and the extent of 
his nijuncs and blood loss were the best guides to prognosis. Infection and 
late deaths from peritonitis nere not common and if the patient survived the 
iirs. forty-eight hours after operation the chance of recovery nas good 

7 Th- chief factors acting to increase the operability rate and to deciease 
the movtahly rate in patients with abdominal vvounds in World War II were 
more rapid and efficieni evacuation, better supportive therapy with blood and 
jilasma, improved anesthesia, sulfonamide and penicillin therapy, and improved 
surgical methods 
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A. La JIont Bikitixl, 3I.D , Oakjanh, Cauk. 

ffrom the Iiepartmtnt of Surgery, PirmaiKvIe t'oufulation IlMpitaU, 

OoUan.l atui EiehmonJ, C,>Uf.t 

INTKODt'CnOS 

T KKHE nrc lew iiistaneis in Ihr natural ronrsf of i-M-nts when man may 
rescue his fellow man from rertflin death. One of tlie coininoticst of such 
instances in inclicnl pr.icttrc is in the case of an acute perforation of a pastro 
duodenal ulceration The purpose of nitdms further to the already solam- 
inoiis, nithon':h somewhat outmoded, literature on this snhjecf, is to show **'at. 
for the first time the ecrtamly of s.asinK Mich a pntieiil is even greater than 
the ecrtiiintj of liis d\ iiig if iintreate<i. I'ji to the i«resiiit time, there are only 
two reports in the literature, those of (Srahani' * ami Tilton,* of significant 
groups 0^ treated patients with acute perforations, with the low mortality 
which can and shni-.d *.e nehie\e<l l»y all surgoons These two groups arc bets 
small and include \erj fasorahle material. 

The principles and methml of trentmuit of this nhdominnl entastroplif 
which will accomplish such a low mortality are all well known but seem to 
fail to be properly correliited and applie<l at the s.niie time and in all cases 
The rcportcil mortality rates of from 10 to 25 per eriit of operated 
witli acute perfo-ntions are inexcusably high and can only rellcct n failure 
of surgeons cAcrywhere to apply what is known in the treatment of this emer- 
gency, and to do so in esery ens»- with lli' eTpcetntion that almost no pntiriil 
with a perforntid ulcer should die if he is sMi l>efon> he beeomcs moriljimJ 
This report incliidts a seriis of cights-cight eoiisieiitne jiallciits operated 
for jicrfoi.ileil giistro<Iiiodenal ulcers m this hospital in the tiiree-^oar period 
since the first iidmissiou for this illness, together with the data im li 
p.itients who were not operated Thus, esery patient who has escr entered 
this lidspilal with such a pirforntioii is iiieluded Of the ojicratid patients 
there was only one death, n mortality rate of 1 1 per ernt, and this one death 
w as from extr.inbdiiiiiinal eam-es A brief comparison is made w ith o.her pub- 
lished statistical sludiis A more dctadwl correlation nf wiortaUty lU rciati'"' 
to v.iiious categories sinh as age or duration of hyinploms is Miperlluoiis m s 
group of eases with so low a death rate The breakdown of statistics is offered 
m our gioup of ]iatients ehiefiy to demonstrate that the mortality risk in them 
IS in eiery way eomparnblc to other leported series The number of operate 
patients is siifTiciently large to he significant There is no reason to bebe'e 
that the mortality sliould be any greater iii our next bundred patients, if 
should have the ill luck to linxc twice the imiiiber of ileaths in the next group 
the over-all mortality would still be in marked contrast with the ciirreii 
figures A somewhat detailesl outline of our principles of treatment Js in- 
Ilecelvpd for publication. Kob •«. ISIS 
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tint llir\ mn\ l>r im.rr k« ti* rnlly n«I«iilr*l iti bii flT.-rl to rf<l<irr 

thr niortilil) rntr f‘>r wjlli ]>« tilrtrx It f»ll> n oosssir**'! 

tint tlur- »< lilllr tvliirli in itirlf W iim or r\rn iiniiNii.il in lliii imtnirnt 
It.it*-'-. H In f'lt ll>nl It IN tlir rorn-Iatnui nn>I litilir.ilimi of nil of tlir IknI 
I'rinripI.M ill iirrj iiiNiniirr wlii<*fi lim rtMiUnl In n tirn ninl iitiiiNiinlly low 
mortalitN rnt«- It i< fnrtlirr rTiinl<a«irr.I tiint prini*ip)ni nrr mi »ifnpN- 

nti<l r.iNili npplir.l llinl tlm iiiortnhti rati* nlnniM l>i* l)ir pmalfiil rallor tlian 
tlir iiiirotiinniii oiir 

Nsti \‘i>. in* MtftRiti. 

\n InN a!r«.n!» lorn in<liratr«l. thr priiiripit rr.iNoti for atialjrini; <>iir 
iiintrri.il in rip.iril to ilir »nri»«N fartori nonnally nffirtim; inortnlily ri'ki 
H to ill niniiNlratr tli.it «nir froup of pilirnti in tin way ilifTrn from ollirr 
r*iHirii<l MTin III iliiN rocaril Tli«rr nrr n f«w iiit* rrNlint; n'Mitioiial ilitn. 
p.irtiriil.irlj thoM ri l.itim; to tlir inritlnirr of tliii coinlitnm (’ornp.iriNonN nrr 
ir.mli with IIiHihri'N rollrrlrd Nrrin * * 

/nriifrn^r Oni ficnni in rrff.inl to llir inri.|Mir<* of prrfoMtlon of c-iNtrn* 
nml ilnoilrnal ulr*ri nrr parliriilarli lalinMr. iHcaiiNr nil of otir prrforaliiin't 
• cnir from n V,tiiiwn nccrrcur of |>opiilitioii of a IvooWii lypr, ninf lirraiii'* 
llr ratio of I'rrforatioiii to oihrr hoNpiial fl<liiHNMon<i m *imilirly nrrnralr in 
that ntirli nilmiNNions arc rntinl> tinNrt«rt«i| niol nproNini all lioNpual mliiiU* 
lions for till* Minr ill finitr yroiip «f propir 

Tin* jiopiilntion from wliwh tlir««* rani nrr ilmiwi roiiNutH tnltrrly of 
il.'ilril mill nnshil]('i| workmi; t«*oplr m Iinxj iii'liiNtry iimltr warlitno con 
ililions of work ami lioiiNinir It ii nafr to <i> that all of the prrftirnlions 
npMiTrintr in tins known group <l>iriinr ihr tlirrr jrar prrioii lin\c I'crn frcattil 
liy !» It IS to lo iiotril that tins group .nffrrs from a I'carrtinip group of 
Iiomy inrliistr} workers in tlini tlirrr win niorr people in oMer age Rpiiups 
ninl more who wen plijsimllj •liN<iiinlillr<l from iniiitnr^N aerviee niiil thus hml 
a hie’ or pieMlenre of '•hroTiie illness Mirlt ns pi plie iiJeer. 

iilciilateil nreonliiig to the tiiiiiilier of perfornlions in relation to the 
.iMrape niimher of persons iin<l< r mir enrr. tlirrr werr ill 0'< perfornfions per 
tOCl,(V¥) „{ ^Mtpwlntiow pir sear 

In nintioii to hospiiiil ii'lmissioits. rseliiiliiig ailmissions for iniiiistrial nc- 
clr^cnls,■lll^'^e were fisc perforations per l.tHKt .nltnivsinns, or 0 51) per rent of 
all admissions were for jierfornteil iileor TIiis is iiuieh liiglicr than is gen 
erally roporled ‘ ’ 

— ^’Dicre were tliree females in this srnes, or S.Oil per cent of the total. 
The average ratio of mnlis to feiiinli's under our rare was n.31 to ]. Tims the 
figure 2 03 per cent may he mljtisteil to 9.70 ywr rciU ot fcmulcs to males 
snlTenng from perforated iileers. ri»rn*etiiiK for the ilincrciitial in the numbers 
of males and females fnini whu-li our patients were ilrnwui. This is consider- 
ably higher than the usual ratio reported in the inodcrn literature; and al- 
though the figure is too sinall to be of definite numerical significance, one may 
speculate tliat women may perforate ulcers more eommouly if placed in similar 
working situations with men. 
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Preiious Si/7nptomr. — Fifly^e%cn, or G1.8 per cent, of thes» p.-ittenti had 
a history of sjinptoms itulirativc of peptic iiKor. This is a s(.me«Iiat lowtr 
figure than DcBakey** reports in his collecle«i Ncries (8.">1 per cent) or his 
Charity Hospital series (753 per cesrt). In atUlUion. a consideraWi- v-'riher 
of those with positive histories hail l*Pon hasing sjmploms only a si irt while 
before their perforation. Possihly, there sterc more ptrforations of acute 
ulcers of short iliirntion in our group Ihnn the n\ • ratre, or, loorc liki ly, there 
were more hyposcnsitisc indisMiiaN in the group. 

Frtiiout Perforations. — Six. or Gfi per cent, of these patients J nd one or 
more presious perforations Pohii rep<»rte<l t«eUe •eperforatiom »n 300, r 
rate of 4 per cent, at the San I’rsioeivo Countv Tin pnnl.’ The rate of re- 
perforation is no doubt inereasiug eommonsura’e vvtlh the rapid ioei{..as«» la 
the itieidenee of perforation generally 

Arjc — There is little donot that nire of the patient is fii''. .is inipci'ti,..i as 
the preciper.itivo interval in determining the nortabiy rate mnotig the prb'io si 
senes Tins is well dcmonstinlevl l>v the re|>orts of Dclbat-pv and Odom.* ll-rL-jr 
and Jfaddtn.* Kelly.* and others <bir age dislnbiition is S(*en in TaMe : 


TAntr I. 
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f)eB.iko) 'i eolloetisl s<'rn*s* * •.hovv«s| that 4 ,«t eeni of reported pei on 
tioiis oeowr in the first and "ceeoMd decade. 73 I per eeiit in the third to fflh 
dee.sde. and 22 per e.'iit past the ag»- of 50 Our pniients were in n signiln- iti> 
older age group, .r er fO per e. -it heiiig r»0 years old nr oli.rr. 

Tvjiir II *1 ABi I vTK.s op Ki» iirr Ku.iit I’vTiisTh Oi riUTEO roR I’rRroriTro Pi tu 
ryinniso T»i TiMf Ki Aisn» Hrrwrps IVrporvtio . \m> R crxr 

W ITII • «>MI VKIM’S TO TUP PnUPCTPIl SrHirS* * 
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Over 24 
.Ml rn..M 

Preoperative Interval — From the data In Table II it is readily Rf"!! th-t 
our group is also more unfavorable than is the aver.ige in DeB.ikev V oillect' 
heries in regard to time elapsed lietween p«*rftinitii>h and treiitiiuiit This '* 
parlieiilarly true of the group under six hours li is also true, bowevr, th'- 
wc have had much fewer perforations over tvveutj-fmir hours tlum the .uernc- 
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i»/ till* ci'lecte 1 series. Oiir one mortnlify wns a 40-j'ear-ol(l man i\Iio had been 
pciIoraV I fifteen himrs before wirgtry As sviU lie dctnvkd Iftter, he died of 
heart fa' nro, *0 that neither age nor time had any heariiiR upon his death. 

nopcritomum. — Vorty-eiKht. or 58.5 per cent of the eighty-two pa- 
tients m|o liiKi films t.iKon. demonstrated roeiitgeiioloRic evidence of pneumo 
perit iiie’y n preoperath ely. We believe that more careful technique in keeping 
the y!it]'\t ill proper position for a longer while before Inking upright and 
Ural fil\s vould !ia%c resulted in .i greater number of positive films Ilow- 
is T, wc 0 not feel that x-iaj evideiite is of aiiffieiciit value, except in the 
1 .re du" *ostic problem to wnstedmie or furtlicr burden the patient by a moie 
iai»tul /echnirpie. W" would not eundoiie the injection of air through a 
sii n ie’. tulio in order to demonstrate a pertoration, as lias been advocated 
h IP <* nutlmr.. 

•,o atum ct I’trfortttton. — As in all ginups, there v\as .some di/llculty in 
c issif’p mu those ulcers located near the pylorus. Eight, or 9 1 per cent of tlu* 
p rforatuins " ere lo" red at the pylorus Of the remainder, nine, or 10.2 per 
c ut w ‘re definitely gastric, and seventy-onc. or 807 per cent were duodcnnl 
rt’'. kcj jilnccd this relationship as 38 9 per cent ,.»'t«’ie. 51 2 per cent duo 
<!mi 1, and 9 8 per cent pjloric in the collected scries.* ' 

1 i'*o$fopcraUve Complications . — Except as n cai'sc of death, peritonitis can- 
not Ic considered a compUcaiton of this disease, -sin'* all of these patients 
hale either a chemical or a bacterial peritonitis or 1 <ith from the stait, and 
a srirtpiigly high per cent of pnficni.s who have been perforated over six hours 
do hvc prjitive peritoneal culini's. 

es m nit other series, our <.unitiioiie>i >*Mii:)tu*jtiuu wa^ wound intcutioii 
This \iccu'’ed m nine instLiices, or 10.2 j .*r c«nl of our patients Eight of 
the&cvven subcutaneon^ v-f -ctions which healed readily, and one was a deep 
woiins iiif I inn which healed .after a prolonged peiiod. There were no per- 
sisfcii| iu, .. , although nonabsorbable sutures vvere used throughout. De- 
Bakes s coJ "• tied sei'es hod 25 per cent wound infections * * 

1 ' r neiit siitTered a complete wound separation and evisceration on 
ms eliisem lostoperative day This was close<l at once with through-and 
thiougi w I. sutures under local ane.slh«sia, and promptly healed without 
furthoryhf.tculty. 

Thflf c four subphreiiic abscesses all drained anteriorly, three pa- 
tients ii-ld a ii tniiicant postoperative atelecbisiS' two patients developed pneu- 
moeoceusVn ••iimonia, one patient had a massive hemorrhage from his ulcer 
site tind Tieated by transfusion, and one patient began an auricular 
flbnllatioii,.-! h cardiac decompensation. All of these were treated appropri- 
ately and I .o'.ercd. 

Vt'i-hipi/ Hate — In this group of eight j -eight patients operated upon, there 
was on' dijiiii, a mortalitv rate of 1.1 per cent, which is the lowest published foi 
signifieaa^ ri.mbeis of patients with thw condition A glance at Table III 
will do-nojis’rate the contrast of this mortality with that apparently prevalent 
111 the Inrje ospitah and clinics throughout the country. Tilton V find Gra- 
ham V** l-ep. rts were admittedly of a low mortality risk according to the 
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uniial stand.nrfU It is proltable that Ute moitahty has been e\en hitler iu 
the hands o£ the casual surgeon v ho sees only an occasional perforated ilcff 
It has alieady been shown that our group vas not more favorable Jralerial 
than that reported tn other series However, it is flchnowledgotl and hopeJ 
that mortality rates in the la*;! three years, not yet reported, nil! be mupl' 
low er than they lia\ e been for the preceding tw enty years ' '' 

This can be expected on the basis of the use of chemotherapy end the 
utilization of all of the basic surgical principles already known, in exrrycase 
of perforated ulcer Stii^coiis who persist io advocating such proied uisound 
principles as drainage of the peritoneum or adding accessory p’Oee lures to 
simple closure may expect to continue to lose every fifth or sixth pat ent. 

It is unfortunate and a stimulus to oursehes not to relax our constant 
vigilance and best efforts for these patients that our one death xtns prevent- 
able Tliis patient was 49 years of age and was operated fifteen hours after 
his perforation had taken place. He was known to have rheumatic heart dvs 
ease with mitral stenosis. Twenty-four hours postoperatively he dfielopeil 
acute pulmonary edema ami died in an hour despite rapid intravenous digi- 
laliration, amlnophylline, hypertonic snerose, morphine, and afropiue, 9^ 
cent oxygen, and tourniquets Autop^ confirmed the cause of death 
believed that more jn^ietous administration of fluids postoperatliely 
have prevented this catastrophe. 
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diagnostic problem may retpiire more time, but there is little to 4 •’ 


and much to be lost in wasting time on a patient nho is certainly a 
require laparotomy anyway. 

We do not advocate the plarement of a gastric suction tube > 'I'ers 
tively. but do not condemn it. Wo feel that the retelling which may jmii !i.(pc 1 
results in greater soiling of the peritoneum and that the passageH a 
tube through the mouth or nose and pharyii\ with the pcifijratiot/sti'l nr*' ' 
must carry down further organisms which have access to the ;triintium 
If the patient is to be trealwl conseriatively or if delay before yirjrprr i' 
necessary, continuous suction should he instituted at oiice. \ 

Soutter” and others ha\e shown that true is rarely a pa\{ of thi 

lime nee^jot h-‘ 


picture of 1 ■'•'■Hted ulcer in the nlisence of other caii«es Time neei'^j^th 

lost in ti eating the appearance of shock when it is not present. We 
the intra\ cuous administration of 5 Gm of s^fadiazine in 500 c c. of ^olsr 
i the emergency room or the operating ro< s 


sodium laet.ite should be begui 


in all instances of peritonitis- 

Anes/Afsio — It has been repeatedly shown that spinal is almost alwip 
the iinesflietie of fboice, and sueh is our routine. In the face of the u.'* 
eontrnindieations for spinal anesthesia or the patient’s lefiisal of such a.i’t' 
thesia we hn\e found that iiitraienoiis IVnIothal with local anesthesia isvr'J 
tolerated by these palients I 

Operntiif .l/c//iod — The incision should be short’* ** Exposure t' S'l'- 
quate through .in S to 10 cm. incision which may be either reotiis-‘ijliMr;tt 
frans\ -rse Small incisions are important beeniise these patients are 
prone to develop wontid infections and sep.'-ntions. | 

The perforations are generally readil.v apparent on the anterior 
of the stomach or iluodemim All gastric ulcerations should he hiopsini- uni 
even though the biopsy is benign, the patient should he follov.ul po><pM 
tivelj with the same suspicion ns the gastric ulcer pat-ent w ho * is r * 
forated He shoiilil be subjected to gastric resection for the ciiston' .i- 
cations One of our patients hnd n negathe biopsy from a perforated 
ulcer but was lust from onr clmie postoperatively until lie returned 
later and was explored foi an luirescetalde eaicinoiiia of the stomach 


The next step is elosim of the perforation. ’This may b‘ •’ci" 'Uli* 
single row of interrupted Lembert sutures of cotton placed m t'le lot "i udinil 
axis of the bov.e] w ith a tag of fat tied over these Purse Miiiig.s o • n I'cnhi 
lajers of elnsure are unnreessarj lend to obstruct the lumen of .he '""d 
and generallv arc tied m such a manner as to cut through or m -ro'- 
by pressure 

The one very dehritteh new and valuable contribution we h.i't *• ' 
in regard to surgical teelnique is the method of closure which w? 'uve"^ 
velopcd and advocate veiy strongly in the presence of edema ami h Inruti"'' 
about the site of perforation The difficulty of obtaining a satisfadur.' 
under these circumstom-cs is well known and has led to tlie ingenioii' 
described bj Gatch and Owen.” "When the customary closure is i.ci < hT''* 
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under sncli con<lifioiis Jlicn- ts •iaiiKcr nf ol>striiot»m IVrlmps Us.s npprc.-intc-d 
but more importimt is the dntiKor nf Hip suiurcs tliroiiirli. or nf siifii 

cient necrosis <if lissue <lne l«> tbnr tnwioii l«. flllun fiirlbor li-nknue to de- 
velop These diflk-ultns ore enfirelx nbs<ihp<l l»v the scry stniplest of nietliods 
which ''(> ha\e used uith toniplele su«'c-«s> m iwiniy lostnnci s To oiir kiiowl- 
ed^e. no reffiilnr use «d tins nietliod bits p\cr been d4-'eribed. nllhontdi sesrrid 
nuthors make lirief umnion of «*eeusioiial use «»f whni s*etii*» to be the snine 
menus of closure.'"' '* '* 

.sonn'* in IMH first s-irs;* sfed the use of n it<*rfuni of the f;rrater omentum 
.\s »\ pTsvtvvtmn ku vspera wws «u the UolU»w Mseoca, In IsOti. Ileutiett'* re- 
port* <1 file ease «if ii i r rate<l castrie ulvei e|c.se«l by nii omental pint; into 
the perf*irnfmii nitli re**, erj '* It has hinjr been oiir practice in the presence 
of innh ed.tsrn m 'miutatmu about a perforation. nn*l it K luivi our routine, 
to • iuw nil jierforj le*i iileers of the stomneh an J <lH<i<lriiuin bv .snnply ffli'kiiij: 
a tnR «if liMin* ote •nfal fnt o\er the p* rf«.rjiin<n witJi n fen mtirrnpted cot!i*ii 
•.uWvres So attempt sshatever »s mmU actuaUj to close the perforatiun, «n*l 
no Riitnre is piisMii throush the loniel nail as (iiahaiii lii’sertbcs ’ * A lut *)f 
"pstrnlii'patte oi’niituiii is iisimn.' most rea<lil> avai’.ible for tins jnirpose The 
“Upenn uei.l fiel tm inseetii as m this method wtittu!,i»t closure ts entirvls 
tiitneecssari Tnctity of our palnnts hate b«en so irealeil nilh no eompllcn- 
tl.ips ami null the same r.npi*t leeoiers ns the others This method should 
al'A’sysi'-* used tu the prisiuve of induration and evUmw 

The importniiee of the smptesi norkable pioeMlurc in elosiirc of perl'orn 
fiotis i- ,eiieinll.\ rocojjnirid . :* loiiali s-.nie niiiliors still peisist in ndioentinp 
such aii“sson pioeeilnres .»s !..isin.enterostom>. nhieh hfti iilinost no plnee 
in the tn tineiit of duodeii-il nb-r .if .in. tone •'* The oinenl.il pateli is eer 
tninlv Die implest means of roiernn; the .>e.-r'*r.a|i<iii uhieh is siirtnundr i b,i 
a lari’e ai» . ot imlnrainm 

All fr. tlnid should fie Mlekeil from the jH'nloneum. ffiuiiR partuulnr 
care to t!i. paces a' out the liser fhi iiirl • i;*itlei. and flic peh is The abdo 
r. «» ' s c'.o d m l.nir-, nub oil* iiopli.' ■ •.on siilin es No dr.Tins are plneed 
eithei in ti .• pcritimeiun oi the nouiid The t*irmei is not only utterly useless 
but iiiaj b. harmful, nliile tin* latter is prolmbi} ot little lahie, since 90 per 
cent of oni louuds healed pp> prii«,uu V. ••‘•nld r.ftei no miik-ism of drain- 
age of the > Hind, Iionever, in the priMiMc of i.'.vuius supiuiration The entiie 
opera'ive jn. edurc shouii! not letiuiie m.r .in hooi and is usually much Ies.s 

PoJoperfMi’e Care — Imm* i-ti-h on retnm fi.im the operatirtr loom, the 
patient his a msal tube passed into his stomach, to nhieh eonfinuous suction 
IS applied |oi ppi*niiiiafely lort\ eight honis At the end of this peiiod, if 
the patient hiis good rcnsl.ilsis. i». lube is tbimpr} .,ri For a period of four 
hours, ffifhoe is less than 1«0 ee iittii'.i.,, bi f),,* sfomacli, the tube is 
remoic*! arid oral intake of graduated an aunts of water at hourly intervals 
IS begun.^ Af' n- anothei tbiitj-sK hour*, the patiint is given Ihiids as desired 
and jiiiced o u gmduafed soft diet It is veiy important that the suction 
be Icei.t fm.clniiing while it is in place, and this reiiuircs constant obsenatiou 
and ‘aie. ’l! e tube mv.uiably becomes obstructed and needs opening up oi 



replacement. The suction apparatus may deselop leaks or become plugRed up 
Failure to keep continuous suction working the first twenty-four hours mav 
result in <lis.Tster 

The routine postoperntnc fluids consist of 2,000 c.c. of 5 per cent glucose 
in saline, 1.000 ee of 5 per cent slucose in water, and 500 ce of % molar 
sodium lactate administered intravenously daily. This is varied according to 
individual needs Intr.asenous amino adds are Risen to ohler patients, those 
m poor nutrition, and those who ha\e a more seiere baeteiial peritonitis. 
As fluids are bcRun by rnmith, the intravenous ndministmtioii is gradually 
discontinued Siilfadianne is administered intraienouslj and then orally in 
doses siiflieient to mnintnni le\cls of 8 to 12 ms pei cent N'o penicillin has 
been used. 

The use ot sulfnnamidis m the lontaiiiinated peritoneum and wounl has 
been entirely discontinued*’ In a consideralile group of patients so treated, 
including n significant number with perforated appendicitis, we have had no 
deaths Although our iuortalit> rate in those patients who had intrnperitoneal 
sulfonninides was fully as goml as our present late, there were certoin tiule 
strnlilo cmiipheotions which ha\e led ik to disenutimic the local tise of theff 
drugs entireh This w ill be reported more fully in the future 

.\1! of our postop'-rative patients except (hose with bacterial peritonitis 
arc allowed cnrlj ambulation This also applies to perforated ulcers, altliough 
the process of getting them out of bed is not applied finite so Rtrcniiously 
on the flist two postoperative dajs as with other patients \Vc feel that this 
program has ni.iikcdly reduced postoperatue eoniplications particularly pul- 
moiinrj and tiiromliounbohc. has reduced the hospital stay, and has snnrtened 
com alcsc once If nonabsorbablf suture mntenn! is used, there should he no 
inci eased daiigoi of wound eeparation 

rONCLUfelOSS 

1 A group of eight-eight patients has heen operated for perforati'i ',s'- 
tne and duodenal ulcers w ith a mortality rate of 1 1 per cent 

2 This senes is in escry way comparable to other groups reported in 
regard to mortality risk 

A new. or at least heretofore unpublieired, technique of opc nti\c treat- 
ment, consisting of apply ing an omental patch to the perforation without any 
attempt at closure, has heen applied to twenty p-sticnts with uniform success 
It is now our routine in all cases and is strongly recommended in any patient 
in w Inch there is marked edema or induration about the perforation 

4 The combination of organized teamwork in the rapid diagnosis and 
institution of definitive tborapy in surgical emerRcneies together with the use 
of chemotherapy and the application of sound, well-recognired, surgical prin- 
ciples has resulted m a sery low death rate for a disease which hcitftofore 
carried a formidable rnoitality rate We helie\-e that similar results could he 
obtained more generally. 



IKRITKLL- 1*>JIF0R«FD O VSTHODUOHENAt. UI-CKK 


33 


REFERBNCLS 

1. Graham, K. R.: The Treatment of Perforated Daodcsal Ulcers, Surg., Oynec. 1 Obst. 

64: 233 233, 1937 

2. Graham, E. R.: The Surgeon’s Problem in Dootlenal Ulcer, Am J Surg. 40' 102-117, 

1938 

3 Tilton, B. J.: Low Mortalilj- of Early Operation for Perforated Gastric and Duodenal 
Ulcer, Am. J. Surg. 32: 238 240, 1936. 

4. DeBakey, JL. Acute Perforated Gastroduodenal Ulceration, Surcert 8: 832-884, 1940 

5. DeBakey, JL: Acute Perforated Gastroduodenal Ulceration, Sucfbt 8: 1026-1076, 1940 

6. DeBakey, JL, and Odom, C. B • Significant Factors in the Prognosis and Mortality of 

Perforated Peptic Ulcer, South. Burgeon 9* 425 4J6, 1940 

7. Cohn, R. : Repeated Perforations of Peptie Ulcers, SlEfiEEt 9. 688 694, 1941 

8. Barber, R. F., and Madden, .1. L Acute Oastroduodcral Perforation, Am. J. Surg. 69: 

484 493, 1043. 

9. Kelly, M. W. . Acute Perforated Peptic Ulcers, SukceeV 6 324 .‘>34, 1939 

0 Wangensteen, O. H t 7r<in Operatise Treatment of tjOcaliMd Perforations of the Duo 
dennm, Minnesota Ifed 18. 477 480, 1935. 

.1. 8outtcr,K • Shock in Perforated Peptic Ulcer, Sl’rocbv 10 233 241, 1941 
12 . Rlack, B M., and Blackford, R. F Perforated Peptic Ulcer. Renew of Kinetj Six 
Cases, S. Clin. Korth America 25: 918 928, 1943. 

13 Hartaell, J. B., and Borock, M L • Acute Perforated Peptic Ulcer, Surg , Qyoec , and 
- Obst 69: 668 070, 1939. 

ir Gatch, 3V. D, and Owen, J. E- The Technique of Clusiiig Perforated Ulcers of the 
Duodenum, Ann. Surg 105 750 757, 19.37. 

13 Muishall, 8. F , and Keleher, P C Management of Acute Perforation of Peptic Ulcer, 
S. Clm North America 20. 757 766, 1940 

Ji’^rice, P. B., and Lee, T. F The Use of Omentum to Close P'.foralioos of tlie Stem 
aeh, Arch Surg 50: 171 173, 1945 ' 

IP ’ Acute Perforatrens of Peptic Ulcers, Am J Surg 46: 621 624, 1939. 

13 ulfelder, II, and Allen, A. W Acute Perforation of th* Slomach and Duodenum, 
ia -f England J. Med. 227: 780-784, 1942. 

>8.Ti»nnett, W, IL: Closure of Perforated Gastric Ulcer by Omenta) Plug With Recovery, 
Lancet 2: 310 811, 1896. 

-9 oentell, A. L., and Henley, R B Subtotal Oastreclomy, Permanente Found M. Bull 
a: 64 75, 1945 

*1. Harvey, II D. Melcney, F L, and Rennie, J W. R Peritonitis, '^ctioery 11: 244-260, 
1942 ’ 


INTUSSUSCEPTION OP EXCLUDED DISTAL ILEmi WITH 
SPONTANEOUS EXPULSION PER ANUM OF 
SEQUESTRATED INTUSSUSCEPTU5I 
Edward O Fivestom:, 31 D, NV.w York, N Y 
(From the Surgical Sentee of Dr. John H. Cartocl ot the ilount Siruii Uotjntel) 

F 1T7AY1LL1A3IS,* in 190S, reiiortnl 1,000 cases and in 1921 Pernii and 
Lindsay* reported -lOO «%es of intussusception without a single instainp of 
sinuffh with spontaneous recover}* 

Oarlock* stated that intus&usecption of the e^cluued terminal ileum w<i' 
discovered inadvertently in two eases m which ileocolic resection win* under- 
taken as a serond sfa"c oiieralion for lemiinal ileitis " 

A rcMcw of the literature for Uie past twcnfi lears discloses a small num- 
ber of eases' * ■ '* wherein a s|«>ntaticous cure resulted following the expuUion 
per anum of the sequestrated mtussuseeptitm Iloweicr, m only one instaiic^ 
has a condition somewhat similar to the present one been reported lu that 
lase ileocolic ininginution developed aft or the .section and exclusion of the distal 
ileum with ilcotransviJrse coloslomt. hut tlie condition was not relieved s’' 0 'f- 
taneoust} In this case, reported hj d’Allaincs and .Marlin,* the first pa|t5* 
operation consisted of an ileotrans\er>c colostomy with exclusion of the ibaljil 
ileum for a careinoma of the hepatic flexure of colon On the third post-tjiera- 
live day the patient developed fever, colic, and fro(|Uenl diarrhea) stools with 
passaite of blooil and mucus Six wwUs later, in spite of progressive weight Ims 
and cachexia, ‘lie scconvl stage was perfomicil At this 0 |>emtion the invngina 
iiiui ivns discovered The s|K-cimen sesected consisted of the last 30 cm of ileum, 
the right colon, and part of the transverse <o.uu 14 im of the ileum had become 
iiivasvuuted wUhvn the excUidcsl Wop 

Trevc.s’* explained the palhologie procohs of spontaneous rccf'crv iii two 
wa.vs Adhesions form between the peritoneal surfaces of the enteri.'v D'rtion 
and the ensheatliing portions of the intestine If n separation takes , i.vc hr-^ 
at the end of the middle laser, the intussusception will straighten out at the 
a(iex Later, as separation takes place in the middle laser near the entering 
portion of the intc.stinc, the section will be passed with its peritoneal lavrr outer- 
most If the separation takes place at the two etuis of the tniddl • vver in tb? 
iqvcrse order, the section will be passeil with the mucous surface outermost The 
former is the common one, and the latter with the intestine turrtfd inside out 
IS relativcl) rare Tlie intestine in all cases is gangrenous and macerated 

CASE REPORT " ' 

llxstory. — E. R, s 4SyenroW white womas, was first seen in ItHO, oniplamiDg 
tetWTitnt attacks of aMonvinat craBips aesoevate^t with pausea, Tonutiag, ant! Uiirrliea ^ 
Lad had a left salpingo oophorectwnj fifteen years previously folloired by meno}-«u«e; eke 
had had a left nreterolithotony six years previously Since this latter operatui she su£ferc>l 
mild frequency, urgency and dysorta associated with albuminuria and pjuna 
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A.ftei a v€ty tUotougli examinatwft la tlic Cottsaltanoa Climc ftt tlie Jfount fcinai Hos- 
pital, it was concluded that tho patient was snffenng from ulcerative colitis, right nephro 
lithiasis, double left kidaey, trigonUis, and nretliral caruncle. 

fir^t Admission.— The patient was first admitted to the Mount Smai Hospital on 
March 24, lotO, and discharged on April 87, 1910. SUe was admitted chiefly because of a 
nutritional problem, since she weighed only 93 pounds and was Gj inches tall. The urinary 
symptoms had been minimal since the ureteroUthotooiy. Since June, 1939, slie had had 
recurrent attacks of abdominal cramps, nausea, vomiting, diarrhea, and fever. These acute 
attacks lasted about one cr two weeks and recurrcil almost eiery month. 

Sigmoidoscopy revealed a normal rectum and sigmoid, but there was blood and mucus 
coniitvg from above, wheio a lesion waa presumed to exist Repeated x ray studies revealed 
n normal esophagus and a ptosed stomach, with no evidence of organic intrinsic lesion. The 
luodcnal hulh was dilatcil hot complete with no irregularities in outline Tlie small bowel 
as a*udii’d at short intervals and showed no abnormality in the jejunum or proximal ileum 
The icrnunal three inches of ileum allowed distinct irritability It was distensible jet tended 
to\\''d in inconstant narrowing The right half of the colon was distended, revealed gas 
IQ the preliminary examinations, and showed marked lo«s of haustrations. The appearance 
suggested the likelihood of an mflaiainator} process involving tho terminal jleum and prob 
sHy till colon al«o. Prcbminary x ray examination showed irregular calciflcatioos m the 
1 gbt upper quadrant in the region of the right biJnc} 

iJirisg this hospital stay the patient was seen by several cossultiints who concluded 
t'ot operation should not be done, because there was insufficient eudence of organic change 
iii,t{^ bowel. The patient was thought to be a very nervous aiil hjsterical type, so that 
tii'atpent was directed toward the malnutrilioii, avitanuco^i*. and diarrhea By means of a 
nu,.r<.siiluc diet, largo amounts of all vitamins parenterally, neopn ntosil, nnd spasmalgin, she 
shiTili progressive improvomont Weight increased from 93 pounds to 100 pounds and 
stnoli diminished from eight to three a day. 

.Second ^Jirwaor —S hortly after the patient's dtsehargo from Mount Sinai Hospital, 
tlicri was a recurrence of the cramis, diarrhea, and loss of weight. She was readmitted 
uD I'eb 22, 1911, and discharged on April 13, 1941 During this stay >lie was found to be 
pale, n nrkedlj underweight, and dehydrated. The ccoim ■'ould be rolled tinder the fingers 
with nly slight tenderness Otherwise the abdomen was negative. 

\rav vievii of the chest reveal'd ealcifieil areas in the left apex due to an old tuber 
t ulo as proves- \e« roentgenograms of ilie intestines ■revealed considerable loss of haustration 
of the entire -olon with currerons constricted areas The terminal ileum was similarly m 
lolvd. .u'',-»tiiig a 'liC ISO inflammatory proce-s. Blood ahowed hemoglobin, 90 per cent, 
• ' i id cells, 13,000 with a normal dilTerentnl, Si^limentatioii rate was 11/4 hours 
V Hvee -lann reaction wav negative Blood c-ilciom was 1)2 mg and phosphorus 3.6 mg , 
phosphatase was 05 King Armstrong units, sugar 123. mg , chlorides 560 mg.; blood sodium 
133.7 int'q per liter Vnne contained a trace of albumin, a rare red blood cell, and a 
•noJerate number of white blood cell- Stool was negatite Basal metabolic rate was plus 
IT {•er c,Ti' . TiVcttocariliogiaro showed n low Tl, ST transition in 11, and 111 slightly 
dciireavtil Ben iss test meal gave normal results, Froi, negative 

It \,ft& now felt that the bowel symptoms were attributable to organic changes and 
accordingly an I'-osigmoiclostomy waa performed At this operation the terminal ileum, 
I ecium, osconJing colon, and proxunal traniiverw* lolow were found to be the site of fl 
.ronic indaniiiatorj proce«8. The terminal ilenm about lb inclies from the ileocecal juac 
in was diTiied, both enis inierted, and the proxmial loop anastoraoscil laterally to the 
5 ^ Old. The mc'ontery of the ileum had been widely divided at the site of exclu-ion of 
iht temiinal ileum, but no attempt bad been maile to suture it. The patient had a rather 
stormy podoperatne course, but then showeal progre^ive improvement until discharge. 

rh.r.l Jilmirsion —.About t»o weeks following her diviliarge from Mount Sinai Hos 
pilnl, the rnt-vnt developed intestinal obstroefion eharactenied by abdominal cramps, vomit 
ing, and ecn«tipation She was oamitteil to another institution where this diagnosis was eon 
finned by roentgenograms, showing smalt bowel loops distended with gas and fluid levels 



)ia/I I'np'jt*’! j«>=s U. -Ti.c »v» 

l!w*:« I7«<r»-) »' tf 'Jt t-nr » rfiT On Mn' ^ 4, J'*42. jn-j-r- i-i- c..' 
I - 1 t“n»~l ft* {n at) »il** iI^ ^rf-iiin! -rf. . ‘■V rtl. «■:; -li;!--' *' 

itt*tj» j.-iia in j',* fi^'t t'ra*r qjnlmci a ita.** 5? t-* 

(Juioi/,* ISJI *1^ Ij, «*>* "t:— 2. S-» 

I i>l lijKj M-T*!*] jif iu1*»>>s%t It s.-* "< ti* 

iJill .- t«>»' Ja t!-» latl« ^-an of Mtt. »^e tstti** «n'i 

aliirli 'll J not J tfty H*!j (‘t >elvt4li'<t> ’ »!.* »>»• :.Tii ••*! ts tl- V.-ilt 

Wcnai lly,j.itHl .I'.n* I'J. J'jf* acl J**, JiH.' Itw'rv '** 

foNO'! t« l»* *}<rori*afJ7 til. a6*tii*, <2'l<t Irat**!. aol »* ^isj ruJ*o** ef is.— 

Willi 111* ViII*r Abl*ilt fjl^/in |U/# tl*f« do dMob )«»! «sl OS.* »!:*■ 

t*n'l«rn*>« in ih* riijlil *ji»T '|'r4'lrafli TJ*t* «*i* f'lW w*Il l-rsl^l •*ar* « ti* 
•Mom*a M l*ft ofH't'i'^illoIoniy, ii) *tlpn,:o*»i;l»>f*'lo'' t. ‘ij il" *f .•l.'-'ns? 

On Jon* I'i|S< opiato/B «a* *arrl*i out iliiou^h a l''fi I^rr 
Til* en'l ' t (Ii* MiHpt i«lj* Aiaa fouo-l fn r*%ili aim oat t'> l^* iIpo*' 

•Imi* of alij'li aat Miiifa*iofj n* <au** of •tru'iioa as* M»n to le i-* lo ti* 

insinuation of a lw.j< of smalt Uta*! A>«*o(h |U fr** inarpn of the mptpotpry of tlis Joss 
ju»t j foximal 10 ili* afln<t'/(n'.*i* Tlw oWfu**i<m <n^ *«*iti~T*t *t*.| an I il fjr-* of 
ill* niononlofj- DM sq|fir*'l M ll>» i-ioiPfior f-nrKi--*. ♦ 

tfit aloiut tMo «»*k» |mtu{n>ntbtrlj' p'oirx-Vat niHxitli aiili rp*umf"ii« of f(r>pa* 
1. Cl- Ma*l ir.men»nlti Tl.*n tfc* i<nt><vi(>.rtiO •l«*t«|*‘j Daij»*a, »oTiilia„%'ol 'iirit on, aaJ 
fftor furjlcof alienijiU al iniuliBtiMt u4M On tli**t<uli io«i«j<craiiTe Jnr tl» lyttr 
uoi'l* of lie woun-l «a« inflaiic*>l toll* i-'i^creatite tnfii^ftitioa^^ I'lnt it wa* cece-^ao' t" 
inri»e BD ! itraiil llie aoun I on* mniiih fnlPiajoR, tin* ia«i iij4*nit*iia > ’I t^a* latra 

I-enlotical sujijioralion eiiati'I’Vr a*IUal-tl>a( in ihe w»unc| fui'h*r frogi »s an, »3oa 
anci at tli* f'ln* of ilnu-Jiarg* frnm Ili* wound tican graniil ti ^ tjiV 

no c-tid.-n.r of etjiijiuraliofi ’ 

/f-/ffiMtion —Till' pifipnl aa« Jil J.c.iuo for «nl> oMcn -Hv* alien sLe aaa ag:aa re- 
mimitli-l, Aos iai2, an-l .tc<-liarc*"t. <**r. 21. I*'*.’ On llic itjj- Icefure llm adnuJ'ion 
she aufferel seterc lower (iM«tnin-il rniiw|» t»Uh and j»r»i«lent Toromnsi An enema 

(laij Wn fair!/ effectual M* afill a|'J>*nri-.l HironieaHr ill and jcoorly^jii'- sh-l. Tie 
aMomen waa riiodiTiiVly diMeinM » nonton'lrr imoiolul isiu-aje-aliap^l n..«5 wa- pJ 
pateij in the nght tower ciindranl Niiniernn* WW»2«>i were in-ard. Itcrtil esuniaation 
retealec! a amall nmoiint of alool Ilenio^lnbin ttaa per leni. alnte tlcvyl cells were 
J2,20U. Urinn eonlaincil iilliumm and /nclone Rl-tod ciil'nre aaa slcnle .\i intrarenoos 
JnfutioD WM again alnrlc.1 an I »n nttmi|>t wat made to r®'* tl'e Miller .V « t tule The 
moil in the right lower <)ua Irani liemroe tender an,l tlic temfeemture rt>-e It !'>"• T S>rne 
lort of pericolonic; fxui.tate was Ihouglil to eii»l a«0 neeordiBjly sulfathnzole was aCmm 
isterciL About one week later the toum waa note.! id the unibiheal regioo Th» ferer g.aJ 
ually Bubsided. Two week* later, after a few day* of inlen*ely aerere craiapt, the i*tie=; 
noted a ina*a extruding from tbe teclwn. Tl»t« was a jeortwa of gungrtnov* bowel whith 
was eowpletcly extruded in the next twelve hour* It measured fifteen in lenglh. 

Following this she felt well In new of Ihe dt-appearanre of the nia.«a from ilie right lower 
fiuadrsnt and aubsequently from the aadnlical repom it wi* conctocled that iKe eitia-W 
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A Miller Ali1>ott tuVe wtts ]iue4c**itu1]t iiaiiieil ftn*) IIjc *<i)nll IkiimI i 1*'< i>t)i|kn'«>H* I Tin* 
u*l in ]>Iaro fur two wnlia wlirn »lie «a< rra<linill«-il tl>t> Mount Sioii Iluajitnl un Majr 
13, lot], soil iliarharKia) on June 3, lilt. A Ini'W aim>i> un* frit in llio riclii ln»or qiiailraot 
of the nUIomen. After (iilequnie Jeromprce'ion. s rnv ■ tniuin-itiun ahnnekl 'uirinm 
through the Miller Ahlailt tu1>« to ]«»■ through the iteiiaigmni lo-tunij eatii'aetanlj lie 
cttuae of X rtiy endenec tliit the ol«tnirti«ii *«• r-lietiil, the Miller vMaitt tutu? wa< rrmoie.1 
Tlie patient continoeil to lake foo-i hy mnatb anil ]«>< alool ]ier reitum. Them were no 
further n}iiiptam< of ohtlnielins Inleruiilti at •liariliea oe^^nrriil on M-inal i^rauui* 
When the left the hospital there «a« emne e<h run «f the te,:a ,, 

Kollow up at l]ie flinie on tvpl. •!, lOI], ehnneil tlml the jnljViit'* penorol eonditiia 
hail improTril tnarki'Ilr She bail gaioeil lirtnt} jnmri t). -The eutmi] nat "ell Utle-I. 
no«eli RioTcil ihri-e or four irniea a >lay On Marth A, Il'll*. ihiT] •itienl luoki-l «ell atil 
had |.■'^lnell l«enu file pounil* in nil unre the orfgieal 0|ieratiij^- She itil] eoi plaide! gf 
mtetmitlrnt pain in the tight lowet tjwnilinnt nhite n >eensi.l to l« felt. 

Aourfk lif/iii««iofl — >iine4^ 1ft|| wlien the i1e<t«ijvnii<idi>»toMif wa* ]v*fiirnii‘if, thi. f>a'ieDl 
hud Imd eeiernt epitoilia of InteKtitrul «>)>«t rm | loq ewee-^fiilli riheied hi the ux i( tie 
Milhr tbUill lulie In the luller fort of Stuy. I‘•IJ, elie ■teiclujie'l niiether tucli epiole 
whieh dll] not re«|iotiil lery well ht iDluliation ' Tl'er* f.ire, »he «n« iiTlnilteil to lie Mojnl 
Sinni llui>|iit-il June 10, ami ' tug I'*. lOIA l>u')iag lhi« ntai the wa< 

found 1(1 he ihrunieolly ill, sneinie, lieiiy.liaieil ami eliowing eiidiure of mxrki'il iniiiilieu. 
With the Mdht tnl^^n plaee there on* no a'eh-niiiinl l|l•<entl> n I only 

lenilerne*' in the right Mner qundruiii There wen ilmu- well lie->hsl mnrt on Ihn Imp 
alrlomen il U-ft ttt«t"t»’.iih«t«<o>, t5) *alp<n8«<KnWertomi, i.") iU’0«i,-'iu>td.i»tntB} 

Ua June h’li I’MJ, woe rarrieJ ihnnigli a left lower |i-i^iiiiei’ian inetiiin. 

The end uf the Miller AH'r'l utieAiae found to leu.h to the ih’iwicmoi I idamy, the 

ftomn of whieli waa naii<faeiory The rau«e of thend >trurt i<>n wa« nvn to due to the 
intmuaiion of a ln<>|i of imtll Imwtl l^neath the free nuririn of the mewntery of the ilejm 
yu<t |iroxinal to the ua^i<>m»*i« Tiie oh'Truetion enti1t--re!iere<l nnl llie^rii' *’ge uf 
the tneM-niery win nuyirol to the jewierior {iniieS' > 

hor alnut two wink< {ai'toiwnbirh tl«> ri-urii<li>a< enunith niih re«iiiii| >a>n uf fm|Ui9l 
liOHel Riotenienll. Then the pntieiif tignia deiela|<u) dhim‘ 1, Kniiling.'ol 'lip ilion, and 
fever tAirther wtiiiiiptf at intuhwtiMi <tn the ieslh |«wtu]viati\e duy (tie lo««t 

angle of the niiiind wat inRnmpil will |ir<>trre<MVe rnifmirntinn^o l)u<t it wv< iiue'Mry M 
■iici'« an I dmin the itnimd one imaith follewinj;, thiv Ivt opemti^ < <t that infra 

perilureal i>up|uniti'in eximi r m weU-n%*tl>at in the wound h'ui'hrr {regixv wuc slow 
and at the time of limharge (titm llic_b^r>lwl the wound diuweil ih-in gmnulili- , ill' 
no pTidenre of eujpurnlion 

f'lflk .fi/mMiioo — The { nth HI wn< Ml liiiiiie fur wnli ■ leicii dun when ehe vin again rr- 
admitleil. Aug ’di, I'll.* nnd dixhargid. tVf. SI, 191.*. Oif the diiy lefore tin admi"ion 
ahe lulTered eeterc tower nlidnminnl immiie with nuax-i and per'istent toniiling. An enema 
bad Ijocn fnirlj effeeluul She etill apiunreil ehronieulle ill nmi i*orlT,;yt' 'hut The 
nWomen «a» mo-tern'elv dmtendeil \ nnntemlcr jmmohil »ausnge rhaiiiil i u'S aa" jait 
pate<l in the right lower ijuadmut Nninernri* teirlHiignii were heard. Htutil evamiuatien 

reicaJed a email tirionnl of elool llemeglobln w»» Ml j«t nnl. white Idvvl cells were 

1S,30U. Uriie cunlaine<l iilliijmin ami sotone. Illue) oilture wna iierile. .ti intrar^rgus 
infoaion was nguin atnrleil nnl »w attiiw)>t wan Male tn jui" (W Mi'ler V'tn t lule Thr 
muss in the nghl lower qun Irnot ^•elaIne lender atwl the trni|»‘mture roM |i Icl* 1’. Some 
sort of jietieolonic ctudule was Ihongbl to e»i't wnd nernnlinglv riilfathlninle war admio 
UterCil. About one week later the nin«n was iw*te i «a the unilulirnl region Th • ferer glu' 
ually atibf’dcJ. Two weeks later, after a few «Hy» of inlenviy aeiere eruiap' the intie-it 
notM a mass extruding from the rectum Tliis was a j-ortion of gongnni>i.« bowel whnh 
was completely extruded in the next twelve hours It meusureil flfieen in leBi,sti 

Following this iho felt well. In rtew of the d««appiaranec nf the nin.se from the nght lower 
quadrant and subsequently from the unbilical rrpon, it wa< eomludeil that the extradel 




Fig S^Hoentgcnogram made with bflrlum enema following evacuation Dec. 8. 19H 
Nnf 'f‘WO''tnS tpontaneous eatnislon of slouRhed Ileum Evidence of colitis persists 


right lower quaJrant tvaa not thoroughly explored because of extensive adhesions and be 
can'e of the position of the laparotomy incision nowerer, the mass felt from time to time 
m the right lower quadrant was palpated intra abdominally and ascertained to be the cecmn 
or ascending colon or both Therefore, Jiartnl intussusception of these portions of the bowel 
was presumed stiH to exist. 

Follcwing the cholccjstcctomy and eomtnon duct drainage the patient had a smooth 
postoperative course. Cliolangiogram made two aeebs after operation showed tlie dye to 
cuter tlie duoicnum readily There was no abnormality in the cvtrahepatic bibary duct*. 
The T tube withdrawn on the sesenteenth postoperative day and she was home three 
weeks after operation. 
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rinirmnly k pjulcincril iKbm TJk* iiimI rnrnt oj-rnlire bohbI IitI W'irr** infi-<-ti~l 

nnil wa» <!rain<sl nn *<*ipnil orra>u>n« Tlii« in »n in<-t"inn^I hirnin to llio left of tfn* 

niidlme in the Inwrr B>>IomeB, Three >trr1 aire mtum ha] reinnine<l bdI from tia' to 
time h-»rj {enelrate-l tlie rul>rufannni* (i««ue» proiiuon^ jainfut lietriotomsi. At 0|emioii 
the *^nr «8r eii-i*e-l nni the {akem ei|«>v*t fur lao Jni-he* all arniiol the ilefert. Thre" 
rleel »utQre« aero renio\e.i anl the ilefrrt rr|a]r«e| Ij Ristlre** fiiiure* of rhrotnio ealjfut 
without ineuiBi; nr njenin,} the favia or |«ritoaeum M,e lomifoii eon*i leraltr for the fir»t 
few iHy' I'Okloprralnelr Thik W’l* e*Btr«lle.l Ir lyritio Iu1«» an<t intrBrrno>n infn«ion< 
Tliree aeot* totlnwinj ojerMion tie laiienl aa« <rot of tasl an I entme nn iiniuuntlT Ur:* 



Kle : — It-wnlffeni'irani r»n>l« with Mrltiin ♦nem«. tfc. t. S'*. HI*. al»*ut one t mnlh felljw 
Ion fiM^ntaneoUA eatruilin t^r aniiiTi of Jnlu««uiav’|ll**n n>n«l«(ioa «r raelu1<Hl i«-mitna] ileum 
Note abaence uf ereum ant aeren line mlun duo to renleietil in(>i<«uai'e| (i<wi 

fatty meat, ahereulom tyj»r*\ tulnry c»tw JeNctoje-t a,ltli fe'et an I »ul*e<iueBt mill 
jannJiee Tliere aero ten lernro* an-t imoliralo rl,t«‘lity in the n,jtit upi' r rjuailrarl. If'en* 
miles ro«c to twehe t tKiWyetnierBiihr with Jitille <!i>w« of il\e lejeatei! on two 'l»e» 
failM to Ti«iialije the j.-all i>ta>ller 

f'lR/il .fiJeiUixm p.S, rmlh/ Tliu (eitimt aaa a<lniUt<il lu the Mount hinai ltoe|it>>l 
Not 23, J3I3, and dii“lnr;'oif Ih-r 21, ItMl, l>eeBU«»’ of H’letnl prexious itlAeks of biliary 
folic, with feier nnd jaundiec and failure tn ileunlue the {piIl llidler on fhol.ejrioiniphy. 
At oj-erntion the aletonirn an* eoteml lfamu{;h an ®1 li»|Ue Im i-ion ween inrh<'» in h'Hjjlt 
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citctvIiiiR from tlic cTi«*fotm lo t» I'oml l»« iwl>e5 Utrml w tW umbilicus Tlio ca'l 
xras ili*icn(]p<l to twi<T tlic norm'll »iip, Bilhcrpnt to llie (■nnimnn bilo <Iucl nml «iiio.lcnuin, 
nml contunfl four j icniPtitnl 8t<mo» 3 to 7 mm in ilj'tnietcr Tlio common bilo Juct wa* 
piploTp.l fttul a aa« fouml fit Us lofier portion nhcro a j'tol.c rouM l«* ^■a*«o<! into 

the duodenum iritli diflieultr Iloekus dilators acre mfrodure.! njth frmduni dihintion of 
the striflure and rjdiineter A T tube wa« iniorlpil and the call Madd.-r nns fpmovn.1. The 



Pie 5 — IlacntgcnogTam made with barluni enema following evacuation Dec 8 1JI4 
anout two yci ' following ipontaneoiis extrusion of slouglicd llcuin Evidence of colitis pcrjlsts 
r*ote incpmniei^ tlHine of ccconi due to penUtent inColdine contrast outline and position of 
cecum with that in Figs. 1 and i 


right lower quailrant was not t)ioruag]iI> explored because of eitenaiie adhesion® and be 
cause of the pnsition of the lapaiotomy raei»on IIowtneT, the mass felt from time to tune 
in the right lower quadrant fiaa palpated mtta abdominally nnd ascerlameJ to be the cecum 
or ascending colon or botli Therefore, partial intnssnsi option of these portions of the bowel 
was pteauiiicd stiU to 

rollowiDg the cholecjsteeloniy and tominoa duct drainage the patient had a smooth 
postoperative course. CholangiOBrani made two weeks after operation showed the dye to 
eater the duoi’.enum teadilj There was no abnormaUty in the ettrahepfitic biliary ducts. 
The T tube was withdrawn on the geienteenth postoperative day and she was home three 
weeks after operation. 
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previously after a prolonged tniie«s The mo«t revest operative wounj liaj teenme infected 
and was drained on several oeeaaioDs Tliis resulteil in an incisional hernia to the left of the 
midline in the loiver abdomen. Three steel nire sutures had remained and from tune to 
lime had penetrated the subeufaneous lissnes producing painful hematomas. At operation 
the scar was excised an<i tlie faaria exposeil for two inches all around the defect. Three 
steel sutures were removed and the defect repaired by mattress sutures of chromic catgut 
without incising or opening the fascia or peritoneum. She vomite<l con«iderabIy for the tirst 
few days postoperative]}. This was controlled by I.evine tube and intravenoas infusions 
Three weelis following operation the patient was out of be»l and eating an unusually large 



FIs 2 — Itoenleenoeram made with barium enema Oct. 20 1912 about one month follow- 
Ins rpontaneous extrusion per ainim of Intussusception, consisllne of cxcluited terminal ileum 
Note absence u( cecum and ascendins colon due to persistent lntu«iiscvpllon 

fatty meal, whereupon t}|>ral biliary colic developoi with fever and suhacquent nuld 
jaundice. There were tenderness nnd moderate ngvdity in the riglit upper quadrant. Ittenc 
index rose to twelve Cholecystography with double di}»ij of d}e repeated on two isp 
failed to visualize the gall blailder . 

Final Ailniisium (Semlh ) — The patient was admitted to the Mount femai Kospiial 
Nov 29, 1943, and discharged Dee 21, I94T, because of several previous att.vclcs of bdisry 
cobc, with fever and jaundice and failure to visualize the gall bladder on chnlceystography 
At operation the abdomen was entered through an oblique musion seven inches in lenffh 
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FiflaJ Jdmi«ion — liwanie of Teenmnt altJieks of p»in in the tight lower 

quadrant of the abdomen, tlie patient was adaitteil to the Mount Sinai Hospital Jsn. 2, 1946, 
ajii] was discharged on Jan 8 , 1946. A right i«trogrado pyelogram rerealeil the stones in 
the right kidney pelvis to hare incresaed in size to a slight degree iroiievcr, the right 
kidney pelvis ehoiied no hydronephrosis. Kean] function was gool Sigmoidoscopy to the 
extent of eight inches revealed no nbnomiality in the rectum or loner sigmoid A barium 
enema (Fig 4) rc’ealed the entire cecum to fill out at this time in contrast to roentgeno 
grams made in 1942 nnd 1944 (Figs. 2 and 3). There was no longer any eiidence of 
intussusception of the cecum. Moreover, a small defect seen on the meJnl wall of the 
cecum near the ileocecal valve was interpreted as the remaining stump of the ileum tvhicli 
had sloughed off in 1943. Since the colon shoviett no further retrogression of the pre 
existing colitis and the infolding of the cecum had l>een reiiuied bj repeiifeii enemas, no 
indication for operation ^possible colectomy) nas present. 

OK CA''F aWTlRT 

The cose repotted is that of a 4b-yt.ir-o woman fiist seen in 1940 

for nonspeCifie ileljcolitis of two )'ears’ duration. Immediately followuig ileo- 
siginoidostoiny jvitlx. division and exclusion of fh^ distal ileum, she dc\ eloped 
repealed attacks of aniail bond obstnfction. ' For one year these bouts ueio 
controlled b>* the prolonged use of an indwelling MillcNAbbott tube The long- 
‘..'t such period of decompres-sion was three weeks 

Finallyi operation disclosed tbe olrsiruction to be duft'to the insinuation of 
the ileum behind the mesenterj- of the divided Icrminalrtleum used in tho iloo- 
sigmoidostomy An intra-abdominal absce-^ and wound infection followed this 
“clean” operation wUetein the bowel was neither opened nor unduly manipu- 
lated. 

Recurrent abdominal pain, distention' and fever were aecompauied by a 
mass in the right lower quadrant, which", later, seemed to move to the umbilical 
region All the abdominal sjinptoms subsided with tho passage oF a gangrenous 
segment of bowel whieh was presumed to be tlie excluded loop of terminal ileum 

The seq* ence invwluch the patient suCmittcd to operation w^as: 

I SA’iiingo-oophorcctomy followed by menopause, 1925. 

- Left ureterolithotomy, 1934. 

3. Ileosiginoidostomy with cxelnsioii, February, 1941 

4. Release of small bowel obstruction due to insinuation of ileum beneath 
mesentery, Uune, 1942 

h SeiL ^ijiicisions and drainage for intra-nbdominal abscesK and wound 
infection, J^ulv and August, 1942 

0. RepJ^ of incisional vcniial licmia, Scptcinber, 1943 

7 Cholio)btcctomy and common duet drainage, December, 1943. 

! COMMEVrs AND CONCLUSIONS 

1 The blussusecption of the excluded distal loop of ileum is most unusual. 
It has been nj ,.rted only once in the literature and on that occasion sjiontanectus 
expulsion of J1 inUKsusceptum did not occur as in tho case herein reported. 

2. r.nrlal.'s oliservation of intussusception of the excluded ileum in two 
cases (unrepo led) and in the ease under discussion indicates that ileoeolostomy 
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Follow-vp MaT«h 16, 1944, general condition o{ (he pitieot nas excellent. AH 

scars trere veil healed She had five or six bcmel movements daitf, but ruTered no pam or 
discomfort. 

On Pec 7, 1044, she had anfferetl some pam in tin* right lover quadrani for a few days 
In view of the history ond the presence of a ma<s in the right lower qradrant without 
svniptnms of ohstruetian, a barium enema waa nimle. Tins showed the stoma l>*tneea the 
ileum and sigmoid to bo functioning veil The colon again showed the lo-s of hanrtratioB, 
the snioothne«s of outline, and irre»ularitie« noleil in 1940 ami 1912. .Vt this time (Ilg 3) 
the CTncuation film disclosed belter filbng of the n«ieoding colon, but the cccom wa* not 
completely filled, indicating persistent infohUng of tUw jiart of the Ixiwel. 



On Jan 4, 1941, the patient fill veil except for niolcruto persistent imin in the r'o*** 
lower quadrant fclie had an average of aiv bovet niovenieuts a day bh- iinintainel her 
weight. All abdominal sciini were veil Iieileil vltUout heriims The nmtoi ii, syaipti-aiitic, 
and economic results were estimatnl na good. 

On July 3, 194o, she continucil to hate mild i<ain lu 
there were no further «rinpioi»s of iniesinial obstriution. 


the riglit lower quahs 



INTEinUTTKXT EXTEHNAE niEIARY DRAINAGE I'OH RELIEF OF 
PRURITUS IN CERTAIN CHRONIC DISORDERS OF Till: LIVER 
Riciuitp L Yauco, 11 D., Misneapous, Minn. 

(Frem thr Hrparlment of Sorgcrg, Unnernt^ of Hxnncsota) 

I N CERTAIN chronic disorders of citlicr the Jicpalic parciichjma or intra- 
hepatic hiliary system, iiitrncinldc itchiiiK is an tinplcasniit feature. The 
pruritus in tlnsc patients has been commonly ascribed In medical textbooks 
to an abnormal .>'’euimilnlion of senini bile salts These indi\idunls frcquentlj 
suffer iniscralily from this unremifliiiB anno3'aiiee, and their Rcncralized cuta- 
neous cxcoriatinns attest to the transient or incomplete relief obtained throuph 
the therapj' customarily emplojed. 1 ) II E (dihjdroerRotaniine), injected in- 
tramuscularh', will often eoutrol the pnirilus for a short while, but is invari- 
ably followed with a return of the desire to serateli Unpleasant side actions, 
a IrcMty of allcMnfion. and failure of the remedj’ in eerfaiti cases have been 
en cuntcrcil during therajiy with this drop Intrasenous noiocain, according 
to the mcthoil of State nn<l Wangensteen,* lias been tried, but likewise is only 
temporardy cITcetivc Sundry sedatnes, lij'piioties, and analgesics are with- 
out prolonged benefit. an«i m certain instances expose the recipient to the 
ha7,ird of addiction 

If. in these patients, the abnormal retention of bile > “ills is associated with 
or is the cause of the pnintiis, then relief from the itehinp may be anticipated 
if it is possible to reduce tins eoiioentralion in the circulation. A rational 
therapeutic approach, tliori'foie. appeareil to be the ilewlopmenf of some method 
fci’’ the rcdiictiun of the Foimn bile salt Ie\oI Reasonable alterations in the 
diet offered little hope of reducing the Keriim bde salt concentration, since 
these people should loooisc a high protein intake for tlic therapj’ of the chronic 
hcpalis disease * Since, howeser. from the total quantity of bile salts secreted 
each twcnt3'-four hours, about 90 per cent is reabsorbed from the infest’nal 
tract, recireiilated through the l»er, and then re-eUminnted in the bile, a pre- 
enteric df jtion of bile should flieorcttcall.s escntually reduce the .serum bile 
salt lisel Tliese eonjcctuTts have been Iramlaled into surgical procedures 
apr’Inl to cHiiual material, and it bos been found that intermittent external 
biliaiy drainage suffices to attain and maintam prompt and sirtualij" complete 
relief from this 13 pe of pruritus 

^'CYen uper.alions have been performwl on six patients whhoitl fatality. 
In one, d'oleejstostom.v provwl iinsalisfaetoi3', for after a week or two of post- 
relief from the puwdns. this S5inptom recurred when the drainage 
decreased virtualh to zero Three patients Jiad a eholeevstoslomy and eathe- 
terizationlof the common bile duct via the ev-stic duct In these cases there 
has been iome difliculty in reinserting a catheter through this opening when 
it became peccssary to reiilace this tube about six to eight w eeks after surgery 
Cholecj’stostoiiiy and drainage of the common bile duct witli a T tube has been 
the operative procedure thicc times This plan has been consistently effec- 
tive: howivcr, since tlie common bile duct is uiidilated in this type of case, 

, The fire«ente<l h««c suDiKirtea bj ftrants of the Ausustue L Seatte Fund 

for Expe,lm»ntal Stirgioal Ue'earch. the l>r Berenice Mortar»>, the Robert A. Cooper JVjnds 
a p-itnt from the Graduate School of the University of Minnesota 
Re'elvoi for publication March S 19I< 
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with exclusion cures the cli'caM- in the terminal ileum. Intuvsusccj'tion < 
harOly W expected to dcieJop i« tlic i!e»m tmles.< it were suflicietillv disten 

3, Intcslmal ol&tniction following opcrotiojjs for colitis is known i 
rather common IVnlly it is due to j*ostf>i>cruti\c hotnls or ndhesoitn 1 
ncr, (ho enitsp of the oWriictKm may V varhsl In this rase it pnivcsl i 
duo to (1) inslmintion of the ileum Ithim] the divided mc'cntcrj neat 
stoma, (2) wound infection, and (31 inltissUMViilton of the cveiuded drum 

4. In performing dctieidostomy with txdti'iori UjIIi the divided mcsci 
and tJie terminal ileum should l<e tael.nl down to i>rrvrnt the tno eomplira 
olKcrvcvl in tins ease 

Ti This eav reprcMiits n truiniph for the sevrni! s irgvsms who eontril 
in the Inntnii'iil of n woman who. althotigh stie njiisansl nmmtie, invar 
developed dcnnitc ewdiuee o( organic disease 

t! In spile of seven major oi»eratioiis and at least twilve hospital admis 
during which ^'he was fmnieiitlv chM lo 4}<'alh. she fmalli nehicveil a vta 
wcll*l>eing 

ivi I ijirwjj* 

1 norVoTfB. W A J. l«r«s M Sw. 50: C5T 2*.«, f’Jit 

2. ifAltaiif**, V. •t'l MmIib. j I* NtvW <1, lont *'<‘1’#}}' iligi-siif 20 PUPIC.t? 

3. I'llfWjJlisra*, l> • fjiopcl 1. JiV, joi X 
4 (isrtock. tl IVr»«Bs| r< fnncni-^tt"n 

5. M»ye. 0 tf- I'w. S'.ff M.xi. 3 3lt31'l. t'>t2 

(I. IVffiB. VV f«, snt liBl.tt}. i: «• Hfil. J Siir2 0. 4i . JOU 
T. i’^letu. V.. Af«l. !«•» I** ee. n^'t C? Sit '.•it. t'‘'n 
«. S'cstl, K i lM*Vs CRt. Pk. W; 2t.\ 

0. PtUsik, V.. J« Atrh 1. KmVit. 120: 2 R. taiJ 

10. i<ihTik, >*, Jr. fcut >'stka«. K.: Itylv|'c»ii ersfcl uj.tff S9. Hill*, l''ll 
1) ThomfMB. 1. I» Vm. J l>.s. r,.Jl 3»: Cmrii, 

13 Twe«. I’rclrrirk Int^fieal Ot^-tiurtion. J'rJt 
1$. iflshtih, N, I’.i Tiurj khir •rkhir 42. 420 12*, 1{)2« 
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control of 0.71 inj;. f®"! CJinifnIlj, the relief from |»ruritii8 was \irtually complete, 
and to the patient, T\holl\ i'iti‘fartoT> Vnfortuoateh, the cliolcdochostomv catheter be- 
came iintethcred t\hili‘ she w.ns home and »an not replaced for so long nn internal that 
the fistuli clo'-td over. Within ft feiv v,eeh^ the \tehinE had returned in euch intensUj 
that she requested operative relief On Fel*. 14, 194*i, n T tube was placed in the common 
duct and with the development ag.ain of external Inlinrj drniiiage, llie itching urge wa« 
controlled t.oiii ale'cenee from both procedures was without event, iinil the patient has 
remained well and free fiom distress liv opening the external limb of the T tube for a 
few hours dail^. The eonsisteat deebae in the bile salt content ^Tnble II) of the bile 
driiimige, analjteil dailj postoperativeli, supports the thesis of an enterohep.itic circula 
t-on, for with the external shunt |>ermitting less bile salts to enter the intestine diurnnilv, 
ei<l following da.i ‘s value is conseeiitivelv reduced 


MSCUSSIOS 

&m.i]I .’'uantitK'b ot bile halts bate been given orally upon thiee occasions 
to '• tionts in this senes (luiiiig the time caeb hrtl ati external bihaiy fistula 
Pruritus promptlv leturnotl ami then tlisappeoretl vvitJi mainteniinec of the 
external biliary diaiiidge 

lu no instance '.as it pioved necessary to develop a tomplele or even Iiiph 
vitB.lt deviation oi the bile in order to provide Mii'stattiny sureease fimn the 
’ivh'n^ (’ircuiting the bile to the outside for sboit int.ivals dailj h.is snf* 
fited bi keep these peihons vwinfintaWc In all p.ituiiW. ehioine hepatic dis- 
ease has been the pieoi»eintne diagnosis, and this has lieon confiniipd by (lie 
patho^cie lepoit of liver bvopsies smvred dvmng the enijiival proeediiie l\ 
bhnulaibc enipliasizcd tli.it piiiiitus assoeialed uitb aetile hepatitis is so fre- 
(jueutU f selt-linutcd diwenwe. that .ms surgivivl provoduie foi its lelvef vvoulvl 
seem iilivniranted 

Tht elevution of the seium tide salt level lu these p.itieuts with chrome 
lippaticyisease has been rjiiilc independent ot aii.v lel.itionslnp, diiect or ic 
i‘iprociUto pigment retention J.iiiiidice theietoie cannot be quaiitUntiveb 
assayed |ii ’ ‘lien mtcipreted ns .i telleeiioii of the need for this jipocednre 
Iiidcfd, i'll* iij of the patients sfndieil have had viitunllv no Inlirubinemiji 
•Tain I'cl^pn se. so (onvjiiciiiglv ilemonsti.sted m those instances of henioljtic 
‘nik efiiiiot e\o\o piuritns This di/Tereiitml letention of InJe s.ilts in the 
seruiii exVioplifles another iiistniu'e of one alleierl iie])<itic tnin-lion vvifli ninny 
otheri. reh nning seemingly unimpaired 

I Sl’SIM VK\ 

iHtcrmu.nt external biluiv <h.iinagf lias Ikwii eiiiiihived wiili success for 
the rolicflif jiinntus occurring in critain |silieiits with chioiin- hepatitis oi 
cirrhosis \ 
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s rather small caliber T tube, sire 10 or 12 French, must be available, and may 
pose some minor technical difRcnlty. 

All analyses for bile salt content wen* carrieil out acconliiie to the method 
of Josephsou* for bloo<l, ami Kcinhold and Wilson* for bile. 

Table I presents data relative to the hhwx! IcscU prcoperatisciv, and then 
the reduction in these values following a |*ostoperative period of external 
biliary drniiiiipe In TniOe 11. the 1»1 o<h 1 lexid for bile sails is elnrtcd pre- and 
postopcratnely A reiliietion can be imteil follnninir the plmse of external 
biliary drainntre Diirintr the prrieKl of this study tin re Is also demoastratr-l 
a definite downward trend in the pfreentajte «f Idle salt in the biliarj- secre- 
tions, ns one nonbl preiliet after intrrposint; a shmif into the enterohepstie 
eireiilntion of tins eomponent 
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V. I! it' It ■'•oirj «tt» iir>i niimittnl M»v IX, l-ii'i Slie bn<1 Kri n Iwiiliereit 
aersi'tinth fc>r i-iiihl «rnrii l\ i'rn>*nitiir>l prorilu* of snrsin;; inlen>il« I hmngh the 
'■■lira her akin Imil IliirkPii'il nn,! !■«<■■>»>•■ ■larVvr. I'ut •» fsr ns rli'' knew, i ne<r' 
'ilit’ly jmrJirrcl Thrae fnrl« wnrw rnnfirmeil in a jiN*»n-aJ rxnminnlinn. «li rh rurale-t 
an enlar;;ej, *li.:hllr trniliT Iinr l>iil »■« otlrr*ii»»' »««enlian» nimeoBIril u'or.v. I.i'ff 
timetion atuilics »lr.l cl.-finiii- hwiMiln* <iamiirw Thitl' iwr rent of t f miuli’tialn" 

(5 mfr- per kiln ' uni ri Ini not a> font flip OiiRnlP' Xn h'ls-rurnliilitinjp-iu la war prn 
ent upon repenteit eantiiinalitiTi* Thp pr»lhri>m1iiR Iowp. twice llip eoniri'l reluincit to 
normal nflor C 4 nij; nf » itnnim K parptilPmlli Ike pprutii tiitirul'in wm 1 0 nig. I'cr cent 
at 1 minutp with a total <tf I U mf; I'pr cent. IVntoneoacopj at tliia lime iinlicJlfl ttie 
ebaracteriatically hobnniloil Iner of l.ai'iinic’e rirtbiw*. A rather ec'crr reaction fol 
lowed thi* procedure, but the pinient wa* ptentimlli ■!i*etiarj;eit and to consider 

submittlnj; to an operalne |iri«islnre for the ninlrol «f tier pruritus Mie rciurrcd and • 
cholecystostomy and calkeler rhclobaloKtomr »it tbp rjalie <1001 was rarr!.'"' eu’ lit. P. 
IPI3. The entarjreil, noilularl.' fibrotie liter was Ioojmip'I and niiero*copicnlI* bleuiifcl is 
cirrhotic. Her serum bile nail lesel ileslincl from • preopemlne \alue of .’I..' me pee 
with a control of J 2 mg per cent to a poafn|>prati«P xatue of 063 rug p-'c rent and ■ 
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2. A iiidsl iHij'iilnr fiuu-cptioii is llint tin* splmi distroys cfTclc blood cells 
of tbe cimdaliint, set there K no iwtwU eMdcnec to nphold this view. Blood 
(Iranii from llic splenic nrtor^ and snn fails to sliou any difTcrcncc in the 
iirobilinoRcn eontciil. winch w«ndd he the mse if netise destniction took place 
in the spleen. If the red erlN were destroyed iii the sjilecn. there would be 
an increase in tbe iron eontenl ns revealed hj speeiiil Mams This has not been 
shown to be tlic ease. I’hairoejtosis of the red and white cells by the rcticulo- 
eiidotbelinl cells has been dowonstriiled, hut only to n minor dcKfcc, and not 
bufTicicntly' to make this n ^’rrat fiinetioii of tlie spleen It is thouf;ht that 
e\ces.si\c dcstriiction of platelets hy the spleen is the respoiisihle factor in 
tliromhoeylopenie purpura, bill no definite esideiiee at ibis has been found in 
tbe spleens renun e<l from jintients with this disease In eont'enital hemolytic 
aiumia the frafnlily of the retl hloml cells is itiereasj'd and sidieroey tosis ap- 
peiii.s \Vhilc most p.itnnts beeoiue eoiiiplefely asymptomatie followinj; splcn 
cctomy, iiiercase<l fcaKility and spheroey losis iisiiaih' persist 


Jt. The irreat xaseularity of the spleen is well known By virtue of its 
rhythmic contrai timis it retniiales the bbmd flow to the castiointestinal tract 
duritl" dimstmn In estieme oxyceii s\ant. as sent in severe niirmia, at high 
idt tildes, and m cai lion-monoxide poisoning, the sjilech pours out into the 
eircu'liliiin its inrge restrve of red eells 

■I Acconimg to N'liegele. the .spleen in some unknown way possesses hor- 
mcmal aetion He suggested that some Mibstnncc is liberated by the spleen 
wlitclihas a hemming actum on the bone marrow Uemoval of the spleen per- 
nuts ike'attivity of llie Ixmo marrow and an outpouring of immature red and 
whiteVclls and platelets into the peripheral eirculaticm This may be the 
mceluihsin for iinprovemetii following splomelomy in eongenitnl hemnlytie 
iineiiiiaUhionibocytopcuie purpura. Doan’s neutropenia, and even spicnie ane- 
mia lius IS furtiiei evidenced l»y the fact that histologic examination of tin 
spleen iiMws no liglit on the local mechanism as an etiologie f.vetor 


t’oiieiiital hemolytic anemia is eharaetvrimi by Hu- following (a) A 
severe ciemin. jaundice, and inierosplicroeytosis Keticiilocytes are increas.ed 
III numUr and nucleated red blood cells are often found in the peripheral 
( irculiitid There is usually a leucocjdosis (b) The fragility test is the 
most inn|)itant laboiatory proeeduie in this ilibease Normally, hemolysis of 
led bioodcells begins in a salt concentration of 0.42 In congenital hemolytic 
jaundice lie hemolysis begins at higher concentrations (c) The icterus index 
IS elevate and the van den Bergh test gives an uulirect reaetiou, (d) There 
is an incr ised amount of urobilinogen m the urine and no bilirubin present, 
hence the erm “acholuric jaundice ” (e) Bone marrow studies usually reveal 
a preponc rauce of the erythroid scries over the myeloid The only abnormal 
type of ce present is the spherocyte. 

I'’o]lo nig splenectomy in this disease, the pieopcrative fragility index 
does not ( miigc and spheroeytes may still be found m the peripheral blood 
Gallstone^ of the calcium bilirubinate type may be found in 30 to 40 per cent 
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An Anaij\si8 op TantTr-EioiiT C^ses 
Jerome F . Tai^ka, MD., Nctt Orleans, La. 

(Ftom the Cfeonfjr Iloipital) 

A t the Chanty Hospital, New Orleans, La., during the period from Jan. 1, 
1939 through 1945, there were thirty-eight spleneetomies performed This 
number does not include those done for trauma, neither does it include those 
done during the course of esophagectomy or total gastreetomj E!e\en of these 
splenectomies were done for congenital hemolytic anemia, one for acquired 
hemolytic anemia, four for idiopathic thromboc> topeiiic purpura, ten for Banti 's 
syndrome, one for splenic neutropenui, six for sicUh cell anemia, one for 
splenic torsion, one for aleucemic leucemia, and thice for unknown etio'ogj’ ” 
For \arioiis reasons, splenectomy was not done on all patients nith a fineJ 
diagnosis of the vai ous conditions mentioned here For instance, during this 
period there were thirty se\eu patients with a final diagnosis of coiigeuital 
hemolytic anemia, forty-two of acquired hemolj’tic anemia, twenty-four witli 
idiopathic thrombocytopenic purpura, scTcuty-seven with Banti ’s syndrome, 
three with splenic neutropenia, two hundred sisty-seien with aickle-eell anemia, 
tw-o with splenic torsion, and fifteen with aleucemic leucemia 

The relative ranty of these diseases is recognized when one realises that 
during tins time period there was a total of 3<>1,362 admissions 

The operation of splenectomy is said to enjoy considerable rntiquity. 
Rational splenectomy, apart from that predicated by acute surgical cinditiom, 
especially traumatic cases, was not established by empirical cspeiiiteiit until 
the early part of the twentieth century The pioneer w ork of Barciof’, SIcNee, 
Lord Dawson, and Knimbhaar in creating sound fiindaroental Cfi-'ce:'! of 
physiologic splenic functions has been supplemented by the ooutroll'd studies 
of pathologic, splenic diseases by the hematologists Kaziielson, Frask, Dame 
shek, Doan, Wiseman, and others 

ruKcnoss of the spleen 

1 The spleen as an liemopoietic organ In tlie embiyo, the ijleeii, along 
with the Iner, assumes the chief role of the formation of blood rells. After 
birth, this function is takeu o\er by the red hone marrow. In cm^ain disease 
states mrolvmg the Lematopoietie system of the adult, the spJeej is capable 
of resuming its embvyologic function In adults, the spleen norm, lly supplies 
lymphocytes and monocytes to the circulation. The large retieubeiidothelial 
cells of the spleen are thought by some to play a role in the metabilism of fat, 
especially cholesterol The reticuloendothelial cells also play a role in the 
production of antibodies for the body 
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good results from splenectomy. Kxiimmattoti of one of these patients two 
years after operation revealed that lie had pained neipht and lliat he was no 
longer anemic. The other patient, examined npproximatel.v two years after 
operation, showed a marked improsement in his anemia, the red hlood eell 
count havinp risen to 4,450,000 from a preoperative count of 0(10,000. 

Four patients showed no improvement Trhatsoever over their preoperative 
status. 

Four patients died; one, two weeks after operation, with postmortem 
c'cnmination rcvcalinp retroperitoneal reticulum cell Farcoma; another, one 
year after operation, from gastrointestinal hemorrhape; the third, the .same 
day of operation, as the result of a slipped splenic pedicle; and thetauso of 
death was not indicated on the chart of the fourth patient. 

It is possible that the two patients in this .scries classified ns showing 
inipro'omcnt following splenectomy may fall in that group of patients de- 
s-rihed hy Biakemerc and liOrd as living amcnaWc to splenectomy alone. 

tlOW'S SFUTKOrKstA 

Wiseman and Doan.* in 1942, following a preliminary report ; 1 1919, intro- 
duced a newly reoognizetl syndrome charaetcrired by marked neutropenia and 
splenomegaly They foci that this syndrome is comjmrnble to eongcnilnl hemi. 
lytic icterus and thromhocytopenic purpura. In congenital hcinolitie icterus 
there occurs cxees,sivc orj-throcyte destruction, In thrombocytopenic purpura an 
excessne plntelel destruction, while in splenic neutropenia there exists an exces- 
sive dostruriion of white blood cells. It is most interesting that the selective 
iirtion of the clasmatocyte of tlie .spleen k capable of producing three distinct 
clinical entities 

The uxlicnt diagnostic features aic splonoiiiegaly, purpura (depending on 
the degrci’ of associated thromliocjlopciua), oral ulceration (depending upon 
the acuteness and severity of the neutropenia), and, occasionally, mild icterus 
(dependiru on the degree of associated hemolytic anemia). 

'^he (>4'c marrow shows hyperplasia of the myeloid scries and, if hemolytic 
anemia is pronounced, of the crjthroid senes The marrow is not Icucemic 
and no ahnirmal cells are present 

The bltod shows marked sjiecific nciitroiienia. If anemia is present, it is 
niacroc.vtic uid hyjierohromic in type. If anemia is definite, reticulocytosis is 
present, auij there is an incre.ssod, indirect, van den Bergh reaction The 
Ihromboeytojcnui is 'actable. 

Experieiic, so far, shows that splenectomy is specific therapy for this disease 
m that the pal ents are restored to a normal hemolj topoietic equilibrium. 

One splert-ctomy in this series was done for splenic neutropenia. The 
subject was a l3-y ear-old, white man with splenomegaly, Icueopenia, hemolj'tic 
anemia, and ti.rombocytopenia. The bone marrow was hyperplastic for the 
granulocytic lories and the patient had ulceis of both legs. The preopeiative 
laboratory fiiittings were: led blood cells, 3,900,000; white blood cells, 1,100; 
polymorphotuplears, 61 per cent; platelets, 100,000. The laboratory follow-up 
one and one-hilf years following splenectomy showed decided improvement 
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phase, with splenomegaly, asthenia, and occasional hemorrhage ; (2} the 
transitional stage, with oliguria, nrobilinuria, hepatomegaly, brown discolora- 
tion of the skin, and increasing gastrointestinai bleeding; and (3) an aseitic 
stage, with atrophy of the liver, subicteric sclerae, hemorrhage from the 
mucous membranes, and death from hemorrhage or luer insufficiency.® 

According to Blakemore and Lord,^ it is necessary to determine the site 
of portal obstruction before rational therapy can be instituted. One can pre- 
dict, on the basis of liver function chemistry, whether the portal hypertension 
is due to intrahepatic (portal cirrhosis), or cxtrahepatic portal bed block. If 
the liver is the site of the portal block, i e,, portal cirrhosis as manifested by 
deficient liver function, splenectomy alone will not effect a cure In this type 
of case it is necessary to perform a portocasal shimt in addition to the splenec- 
tomy. They describe in detail their technique, using the vitalium tube, non- 
suture method of anastomosis between the portal and caval systems. 

Even when the block is extrabepalic but proximal to the entrance of the 
coronary vein into tho portal systetn, spiencetomy alone will not effect a cure 
It is only in those cases in which the obstruction is distal to the entrance of the 
coronal^' vein, into the splenic vein that ^lenectomy alone will give a satjsfac 
toiy result with relief of hematemesis, anemia, leucopenia, and thrombocytopenia 
.'^hese authors use manometric readings made at various points of the portal 
system to determine the site of obstruction. For example, in a patient 'nth 
congestive splenomegaly in which the superior mesenteric pressure is normal, 
the splenic 'em pressure elevated, but the coronary sein pressure approxi- 
mately normal, splenectomy only would be indicated A normal reading from 
the superior mesenteric vein and an elevated reading from a branch of the 
coronary vein would make mandatory splenorenal anastomosis following 
splenectomy 

It IS hoped that these recent concepts of Banti’s disease migh' alter the 
poor results that hai e been obtained in the past. ! 

In a discussion of Banti’s disease it is interesting to call atteutlou to the 
Cmveilhier-Baumgarten syndrome Bruno* states that, up to 19^7 sixtysir 
patients with this condition have been reported in the literature. This syn- 
drome is characterized by the clinical picture of portal hypertensior, evidence 
of excessive umbilical circulation, and the presence of a loud abdominal mur- 
mur and thrill. The murmur and thrill are due to the rich inastomosis 
between umbilical or pai a umbilical veins and the thoraeoabdomi lal veins m 
attempting to establish a collateral circulation - 

Of the fen patients on whom splenectomies w’ere done following diagnosis 
of Banti’s disease, six were white and four w-ere colored; seV’ti were male 
and three female; and the ages ranged from 8 to 64 years Tb^ findings were 
variable. All suffered with anemia which was secondary to bleeding hemor- 
rhoids, esophageal varices, or lower gastrointestinal pathology, possibly pur- 
puric in character : the spleen wax enlarged in all patients, the li"er was men- 
tioned as having been enlarged in five, and ascites w as listed in three 

The pathologist’s report of the removed specimens was “uniformly spleuic 
Pbrosis and congestion,’’ Tivo patients may be classified as ob aining fairly 
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in tlie left, upperi alidominaf quadrant, red blood cells, 4,000,000; white Wood 
cells, 10,350 ; lymphoc^-tcs, 82 per cent. 

Splenectomy was done without any idea of what the diagnosis ■was, but 

the hope that len 10 ^al of thK “mass” might help the patient. Two 
months following splenectomy, the patient returned for a ohcek-up and stated 
that he actually felt better, having been relie\ed of the dyspnea and the 
heavine.ss in the upper abdomen. There is no further follow-up on this patient 
The pathologist’s repoit vas “lymphatieleacemia." 

I feel certain that, had the diagnosis been known before operation, 
splenectomy would have lower been done. There is complete agreement that 
splenectomy is of no valm in the leucemias 

UNKNOWN CTlOt/WY 

Theie were tliiec patients in the series that liad sjileiiectomy and on wliom 
o final diagnosis could not be made 

One patient, a v.liite woman, age 53, came into the hospital complaining of 
epigastric burning and abdoimnal distention. X-ray revealed a calcified body 
m the left, upper, abdominal quadrant. E.xplorotlon was done for the possibility 
of a Ccuoificd spleen and partial intestinal obstruction In the operative note it 
was mentioned that the spleen was enlarged and removed Tlie report of the 
pathologist revcf-ied spleen cngorge<l with red blood cells The patient was dis- 
charged itill complaining of epigastric burning The chart showed no further 
follow-upy the patient. 

The s^'ond patient, a white woman, aged 56, was admitted with pain in 
tliG back, tenderness, and pain in the left, upper quadrant The spleen was 
enlarged splenectom) was done under a prcopcrative diagnosis of splenec- 
tomy of uit| iiown etiology At operation, calcification of the splenic artery 
was noted, ihe spleen was twice the normal si/e. and seieral calcified lynipli 
nodes weri liound m the hllum The pathologist’s report was “splenic fibro- 
sis.” The tiitient wfs discharged free from paiti, and no further follow-up 
wa« ro^ardfilon the chart. 

Till lasuiafient, a white woman, age 38. had splenectomy because of pain 
in the abdoiWn and legs and a mass in the left, upper quadrant. At operation 
the spleen wU of normal size and there weie no areas of calcification noted 
The patholoirt f 'j, report was “chronic splenitis ” The patient was discharged 
unimproied. ) 

It seems \hat. in the last three cases, spleueetoiny was done for want ol 
something bett-r to do It is doubtful that any of the patients ultimately 
noticed any rcR»f 

1 OTHER INniCATIONS FOR SfLF.N'FCTOMY 

Sun eying ‘c literature, one finds reported instances of splenectomy w ith 
apparently goo rcsult.s for various splenopathic states. 

According > raul,'* cysts of the spleen are very rare. He clas-sifies cysts 
of the spleen a- ollows- 
1. Ilydat I cysts 

II. Cysts vsociatcd with polycystic disease of the kidneys 
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red blood cells, 5,100,000; white "blood cells 8,520; polymorphornielears, 55 per 
cent; and platelets, 219,600. The general eondtlion of the patient was also 
markedlj improved, 

SICKU-CILL AN'l-.MlV 

Sickle-cell anemia occurs only in Xcgrocs. Women are affeeled more than 
men. File to fen per cent of all Keproes possess .sn-klin/: traif, h»{ only 10 
per cent showing a sicklemia deselop an associated anemia 

The fiinlings are: weakness, fatigue, anorexia, nbdominai pain, ieterus of 
sclerae, and pain in left upper quadrant from splenic infarcts. Arthritic 
manifestations and ulcers of the leg are not uticomiiioii. Shortly after a crisis, 
examination repeals an ielerie Imge lo flu* sclerae, jiallor of mucous mem 
hranes. enlargement of the Ih'cr and spleen, enlargement of the heart with 
hemic murmurs, tenderness and spasticity of the alidmnmal muscles, elevated 
temperature, and increase*! piiKc and respiratory tale. Between crises, sj-mp 
toms are mild and there inaj be no splenic eidargemcnt 

Examination of the I>)«>od reveals the eharaclcrisi!*; sicklnig of the red 
Wood cells, ieucocytosis. and erythroWasfjc nrtlvity. In the chronic form b 
cluldren, the hones sliow a Ihickencil iiurnnv space with (himifng of the cortev. 

The value of splenectomy in this condition is doubted by most authorities 
hecause Ijinpli noiles and other reticnloendothellnl tissue may carry on the 
phagocytic function <if the spleen even if it is ponceded that the spleen is 
responsible for deterioration of llie re«l blood cells '* 

The pediatric and surgical units at Oiarity Hospital agreed to fiy splenee 
tomy on some of these patients to determine what could be nci umpllslied 
Pollow-np statistics over a two-jear period on the six patients treated b} 
splenectomy in this senes show that the results are niiythinp hut itirouragioe 
All of these patients were of the eolored race, and four were male The 
ages 1 arietl from 22 months Ui 7 years 

tousios oe Tiir si'i.f-j.\ 

Sheppard,” in lil-M. made note that there were twenty.five ncordfsi ea-es 
of splenic torsion Tie reportid uiwu one of his own patients Siilcnectomizcd 
with a fiupppssfiil outcome 

Ahduminal pain, soinilmg. signs of shook, adynamic dens, and ign< of per' 
tonitis have hcen niitstnnding feafiirrs of this eOmlttion The nir.-}! picture 
may closets ivsomhlc intestinal olistruction 

In the present scries there was one patient This pnlien was a white 
woman, 24 soars old On admission, she presented scsere pain, ' miiiting. and a 
large, tender mass in the aWlomen A prixiperatiic diagnosis of iwistcil oiarian 
cist was made At operation, the spleen was found to be CJiIarsTcd and twisted 
three times upon itself. Splenectomy was done, and the patient made a remark- 
able reeoiery. The pathologist reporteif thrombosis of hila" vessels mith 
massive splenic infarction. 

VliUCLMIC UUCKMIV 

A colored man, age 66, was admitted with the following 1 1 dings loss of 
n’i._'ht ; enlargement of the abdomen, shortness of breath; a baH mass palpab c 
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lanti’s disease, the cases should be evaluated very ‘•nrefiilly as recommended 
y 'Whipple, and Blaheniore, and Lord.** * 

3 Splenectomy Mas found to be of little or no \aiuc in the patients M’ith 
icKle-cell anemia, aleueemic Icucemia, and those splcncctomized under the 
iagnosis of “splenomegaly of unKnowu origin.” 

4 Other conditions for M-hieh .splenectomy has been done M-ith good 
esuUs are discussed. 

5 Some of tbc contraindications ore discussed. 
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III. Single cysts: 

(a) dermoid 

(b) epidermoid 

(c) serous and blood cysts, devoid of epithelial lining 
IV. Jlultiple serous cysts. 

The symptoms in most of these patients are attributable to pressure The 
treatment of choice is splenectomy. 

Hausmann and Gaarde’* report one case of spleLeetomy for reticulnm cell 
sarcoma. The patient ultimately expired because of recurrence Slalignancies 
of the spleen may be classified as follows. (1) fibres: rcoma; (2) endothelioma; 
(3) lymphosarcoma and Hodgkin's granuloma; aid (4) reticuloendothelial 
sarcoma. The authors feel that splenectomy is jistified if, at exploratory 
laparotomj-, the spleen is the sole focus of the pathologie process They men- 
tion that patients are ahve at the end of four to eight • » 

Steinberg" advises splenectomy for Felty’s vjn-lr. after conservat'u 
measures have failed This condition was first discribea \\ Felty in 1924 It 
IS characterized by atrophic arthritis, fever, secondary inemii leucopenia, 
'splenomegaly, and tachycardia. Splenectomy is deemed rAional because the 
1)oue marrou shows hyperplasia and it is belieied, therefor^.^ that the spleen 
stands in the way of blood elements being present in adequate quantities in 
the blood atream 

SOME COVTRUXDIC^TJO.S’S 

Reich and Rumsc\’* caution against splenectomy in a conditior they term 
"agnogenic myeloid metaplasia of the spleen ” This condition is elarncterized 
by splenic enlargement and the presence of inunature red and whilj blood cells 
in tlic blood It is often erroneously diagnosed as chronic mjelogcnris leucemia, 
splenic anemia, «•> throblastosis, or Hodgkin’s disease Frequently, the piefore 
is so confusing that a splenectomy h performed with unfavorable Wi >lts 

In this condition, myeloid metaplasia of the spleen is pn ‘iit -ad the 
authors present fi\e cases winch show that depression of this foeiLs of myeloid 
metaplasia bj splenectomy definitely places the patient on a downiilj course 
This condition is most easily confused with Banti’s disease and atypical 
leucemia However, Banti 's disease does not show both immature red and white 
blood cells in the peripheral blood , and sternal puncture will ri'J out leucemia, 
if no leucemie infiltration w observed in the marrow of the patientj 

Carpenter,*® in his article, ronclndes that splenectomy is alsolutely contra 
indicated for Coolcj 's disease and polycythemia rubra vera 

St'MMART AKD COXCLUSIOXS 

1. An analysis of thirty-eight splenectomies done at the t'jarity Hospital, 
N’ew Orleans, La., during the period from Jan 1, 1939 through h 15, is present 
2 It can be concluded that splenectomy is definitely ircicated for con 
genital hemolytic anemia, idiopathic thrombocytopenic purpfa, splenic ncu 
tropenia, and splenic torsion Before splenectomy is done in leses of so-ca e 



tanka: STLI'SI'CTOM'V 


55 


Banti’s disease, the cases should be evaluated verj' '■arefully as recommended 
by Whipple, and Blakemore, and Lord.*' * 

3. Splenectomy was found to be of little or no value in the patients with 
sickle-cell anemia, aleucemic leuccmia, and those splenectomized under the 
diagnosis of “splenomegaly of unknown origin/’ 

4 Other conditions for which splenectomy has been done with good 
results are discussed 

5. Some of the contraindications are discussed 
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On the eeeond postoperahvo day the hemoglobinemta had disappeared and the pla«tin 
was straw colored, but the urea nitrogen was 70 and the urine output, with an touke «{ 
2,230, was ttO e.c. Fi\e per cent sodium bienriionate was ogam giten, and was followsj 
by 500 c c. of matched, eitrated whole blood (the first Iransfus-on). 

The oliguria eontinucd, and fluids were adDiiiiistered eonservatitely. By June t 
urea nitrogen was J09, the crcatmin was 52, the CO, was S3, and the plaona proleius wets 
5.8 He had continued apathetic mid had developed moderate generalized edema? lie fcJooJ 
pressure was 190/102 reritoneal lavage as described by J'lao and associates wsj insti 
luted on June 5, and transfusion was given a seeoad time with eitrated Mood, pteceJed by 
5 per cent sodium bicarbonate. Penicillin was given intramuseularly nnd streptooycia 
was added to the Hv age fluid. Auricular flbrillaiion appeared and digitalization wis done 
by another doctor. By June 9, the urea nitrogen had failen to 67 mg. per cent, sad the 
edema had diminished, possibly because 5 per cent glucose had been added to the fluid u'cd 
to lavRgo the peritoneum (see Table 1). However, he died, apparently from pnlmoBary 
edema, on June 9. The maximum urine output in any one twenty four hour period after 
operation never exceeded 825 ec 
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*IIartmann's solution. 

♦Five per cent slucose addet 


Autopsy was performed shortly after death bv the pnthologi't at St Barnabas Ho* 
pital. Nutrition was found to be good. The wrotum nnd nnVlcs were edematous There 
were surgicaJ wounds 6 cm, Jong ro each lower alxJaminal quadrant. The sclorae were 
icteric. There was a liter of cloudy fluid, eontnimag fleeVs of fibrin. In the perifoncsl 
cavity. The peritoneal surfaces were clean. 

The left pleural cavity was obliterated bv old adhesions, and the right contained 
1,500 c.e. of clear, straw-colored fluid There was miM coronary sclerosis, with cardisc 
hypertrophy and dilatation. The Jongs exhibited basnl atelectasis as well ss moderal* 
edema and emphysema. 

The liver weighed 2,075 Gm. and the cat surface was a mottled reddish brown The 
gall bladder was thin walled but eontaineJ many stones. The bile ducts were patent. 
The gastrointestinal tract, pancreas, and adrenals appeared normal 

The kidneys were enlarged (SJ5 and 235 Oxo ) but of normal consistency. Both cortex 
and medulla were thick, and the markings were distinct The cut surfaces were dark red 
and homogeneous The pelves and ureters wers not dilated 
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The bladder and prostatic cavjly ahoned the elTecta of the recent operation. The 
prostatit capsnle had been perforated on the right posterior wall, but there was no cstrar- 
asation nor periprostatitis. 

The central nervous system was not eiamjned. 





biopsy seventy>tvo hours a 


Jfwro-tropc t r<im>Mtio«.— In the Iwgs the aUeoU »«re dtstendcd and tontained a mod 
erafe Bunil.or of it-l anil mononnclear cellv The liver showeij slight atrophy of central cord 
eella In lhepro«(»ie there wa« necrosis of eat rarfaee with acute exudatire inflammation. There 
were partially orgaoizej thrombi in larger reins. The myoeardinm had some fragmentation of 
muwle bun.llM anj separation of fliers In the hideers (Fig. 1) pigmented casts filled the 
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pollectinc tubule*. The epiihelmm of the roQ\oluteit tuhulei flattened and their 

lutnina were dilated. The interrtitial ti«ve« were lofillrateil by lyniphoei te* aud plasma 
cell*. There wn« miM sublntiwal hvnliniralioa of the arteriole*, niid the clomeroli were 
noruinl. 

ConefuaiONt — Conelu*iQn* l.y the pKttiuI«Si*t were reeent fr«n«urrthnil proMatie rcsee 
fion, posfopenitiTe liemojJohinemta, ol>*lrnrt>«n of the renal tubule* In hemoglobin ca'ls, 
chrome pyelonnpliriti*, uremia teimieal), hypertrophy and dilatation of llie hcirt from hyper 
tenrioB, pulmonary edema, right bydrothorai, rhronte jei«*i«e <oiige*fion of the lirtr, eftote 
lithia*!*, and o«rites (from j-entoneal taTage). 

RRItr Kt\ltw or Tilt. LmJUTlIEK 

It has hecn known for a limu tinir tli&t trnmfitsions of iticomii.itihle Mood 
may protliicp hcnioclnhinemia, IimogloliiimriA. and renal insiifilcienoy "Ul 
oliRunn or nniinn Accorditiit fn nink. Drnys in ICC" was the first to de- 
scribe hemoglohijinria after the transfiKioii <»f jjieonipatjbJe (beteroJogoijs' 
blood In sheep. The renal clianues wliieli result from henioglobineinia md 
fietiioKlobinitrin are netJ knnun They hate keen tlestrihcd in hlscktsofer 
fever by Dnrratt and Vorke attd l»y de Ilaaii. after t-cs ere burns by Shen, Ilnm, 
and ncmmi'; after crush injuries (mynctobin rather than hemoslohin) by 
nystalers ninl Heall, after obstetrical mKliaiw as-soeinted witli mfiltrattou of 
the uterine muscle with blood by I*ax«on. (•nhib. and Hunter, and after the 
transrusioii of liieompatible blood by many itnrstJjffitors. 

The renal lesions in these eonditions iiudiide \neii<>1ation, necrosis, and 
desquamation of epiflielium in f fettle’s loops nini the distal convoliitcil tubules •, 
piKincntcd easts are foiiml m Houle’s Imips and in the eon\oluted and collect- 
Ills; tubules, and heinnsi<leriii crnmiles arc seen ut the convoluted tubules 
There lias been eiifitroiersy over the nature of the pigmented casts, which 
hnso been called heniosrlohin. metheniOBlobin. and neid liematin, but Ilink 
stated that their eoinpiisitioii Is ns yet unknown They contain no iron, but 
Rive a positive bcnnilme reaction There has oK<> lieen disacrcemei * over the 
exnet cause of the retial jnswlfiejenry nhieh aeeoinpanies the r» vre .sfiere 
lesions Itakcr and Podds niicl others base thonsht Hint the picmentid casts 
obstructcil the nephron, a view which has Men wnfely oeeepted an<l which is 
supported by the fiinluiRs in our ease; othtrs. howeser, bdiese tlmt the hemo 
Rlobin or some product thereof d.ntnaRes the rennt tubules, and that the pig- 
mented casts are shed by the lulmlar cells as the result of tb- action of a 
toxic agent, plugRiiig lieing niuinpoitniit 

It has been shown experitneiitally that similar changes in the hidncy fol- 
low the intravenous injection of solutions of hemoglobin (Le\y), and laked 
red blood cells (Jbirraff and Yorke); the latter found that the renal lesions 
were less severe if the stroma of the rod cells were filtered out first The 
arriial of the hemoglobin in the kidney evidently produces a vasoeonstriclion 
since definite shrinkage of the organ has hecn detected immediately after 
intravenous injection of Jaked rw! cells in the dog by Levy, nml of hemoglobin 
solutions in the frog by Mason and JInnil, and in the dog by Ues>e and Tilafos 
This may be of some importance in renal insufficiency after transurethral 
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f<ifr‘if‘<i t»u I/*- fij f**- r*riT»T^'X< *• ^zti-rs •‘f 

el',i/ffi, fio'f fij Ja 5 <»I M'x’/'J. y* If i* l?#7 t\t., i^ir I'i hf~ Ihzr^ 
ft'rtr, &r>l rr-.O. t!:f.0T:rb n t:« Ust 

foif/ifi" f/i*' <ot)“ tfior fo f»» nyivf'>*i'.n. If l:»-n''rlc.b:r'*^u s’>'’» 

in fjflfritit" ll/y j(f« yjotnljr ii'irr/ial t I'lr/yy, it rnn't r^rr **TeTf ' 

Ml'/' Al, ATt'J*; in TKf.'t PITIIKi}. m/-T»T!C Sr^CTlOV 

II lA ♦ 'ist'iMiwry io ii**- yt^ril^ lap nr «Ij»ti!l<<l AAfllcr a« the irriratins f.iiid 
III IffifCi'iri lljfiil r*ii'»-lir»M hiiriii:' the «<iiiri>e tif the ojm ration, especially if 
if Is Mfiwifinlily » 'ltd Jill te, tunny {ruinl sunl seiiis may lie openeil. The rcsiilt- 
Ifil' Ilf t)iiirflin!'i HIM sAtiHtm riinrutii; the stnter in nt n mpiil rate (hereenmlcr 
H'liiii' |ir< ssuri-f in ntili r In wnsli tlx- MimhI nKoy frnm the nperatise lieli] sufiv 
'•li (illy fn I'l mill I lie ujh rntnr ti> mc as hat he is tluinc. It is. tPierefnre, easy 
In ii(iil< islati'l linw llie walir, prnlohly hy now mitainini: Mom! nlnnih heiniv 
}}/iif III III!' hl/i'lili r, fnw.A sriNr the »<n<njs stsfrm and thfn* prsulKce Jie''i>l»X!.'» 

If rii (MS piiNsililr tiint Kcvf enl « fTief* itmy thi n lie e'tjioeteil. rirst, some 'a*'*- 
entisldi'lliiti 1(1 ihe kninry prnhahly xeciirs If hleedintr lias already produeeil 
Ilf anliHi i|iii ntlj inintiiet s Mpnsin xf the renal %essc|s. some tiamace tn the kid 
III') mnj lio niilleijinlnl from a eomlnnntiini nf lliese f«o factors. If the 
nniiiiitil Ilf ftn> lirnunilohin i\ smnll. it si ill he A'sereteO in the urine where it 
I'Netipes nlli ntiiin In cause »f the usual iM>sl»j>erati\e lileediiit:. If the amount 
I'f fl re lirnn'ijliifilii is eoiisiileenhle (it is |im» smui to sjieiik in terms of aetsa? 
renei'iiti ntiim in the |ilnMn:i ill oiir rlinieal eases), plilt'ein!: of the tiihtiles and 
tiisfc ehaiif?! s m their fpIthellHm will then oerttr 

tin the basis of mir eTjK'ritnec far, it si'enis unlikely that hemo-jlohireo a 
IS often of Miflleietit ^eArr^ty m Irnnsiirelliml resi'etion to danwatre ihe kil"*?' 
itrei'amld), Init rather that it is one important factor In producins: ‘neh i1»b 
niie t)|lier factors »\hich inny roinlnne with it include h.aeterer. i. with re 
snllnnl pjelonejdirilis. and renal snveular spasm from hemorrhasre and foi-i 
h) t'otensmn 

I'lmk and others ha%r seen siens of repeneralion in the tubular epithch.'r! 
in fis'iu diT to scsen d.a)s after the onset of hemocloliinemi.'i. If the patif-t 
Mil he kept nine siifilormly lone, it is reasnn.aWe Jo assume that receAe'yirsy 
ocenv e\cn in the presenee of an initially se\ ere renal lesion 

■ransTMirST 

Keepme the patient alise with hidnejs seserrly d.amared ns the result ei 
hemoclohinuna taxes elmical jndement. ttne trust striro In maintcis ilu> 
Kalancc without oscrlordmc the circulation to the point of pulmniiary edcai-'- 
0\\jrcn therapy seem*, indieatnl in the ii-itial -stsirrs. sluer rasnsnr.sm 
ahl) damacrs the tuhnlcs l*j rtslnrine tlnir s;.pp'\ of rxyccii lilacirui'^ 
Hasursl. and rarsonsl. XPhetlier the nsc ofthnut o- mash ran 
o\y(ren sa'U'-atiou of rhe hloo.1 sufficiently 1o he of i.s>.;<-c,nM e. eery 
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hut increasing the supply o£ oxygen asailable to the lungs can do no harm 
It is possible that the infra\cnoTis administration of oxygen might be more 
helpful 

The intravenous administration of isotonic sodium sulfate has been ad- 
vised by Nechcles, KroU, and Olson on the basis of their experience with dogs 
rendered anuric by experimental bums (shonn by Shen, Ham, and Fleming 
and by others to be dne to hemoglobinenna) where its use has been followed 
by diuresis in each case, but we have not tried it 

The acidosis which usually accompanies uremia must be controlled liy the 
administration of alkalies without overloading (he patient with sodium The 
ineiitablc anorexia may require tube feeding and the administration of par- 
enteral vitamins In the early stages nasal suction may be needed for per- 
sistent nausea and vomiting Proteins may require parenteral replacement, 
and the anemia resulting from blood loss and hemolj’sis may demand trans- 
fusion. Since a hemolytic reaction has already occurred, matching of the blood 
should be painstaking. Flink is of the opinion that measures to insure diuresis 
at the very beginning of the reaction, before oUguna has occurred, may help 
by diluting and promoting the excretion of the hemoglobin, but the forcing of 
fluids after oliguria has developed probably is responsible for many fatalities, 
ns it apparently was in this case 

While waste products are piling up in the ivlood as a result of the obgunn 
or anuria, one may perhaps gam time for repair of the renal damage and may 
lessen the toxemia attendant upon the uremia by employing peritoneal lavage 
a subject recently reviewed bv Fine. Frank, and Seligman We have had 
experience with this prooeiiure in but two cases, the other a severo reaction 
from a transfusion of incompafibtc Idood, and cannot yet cxahiafe it. but it 
reduced the urea nitrogen of the blooil by -lO mg. per cent in four days in the 
case under diseussion. and autopsy did not show evidence of any serious reae- 
tinn in tli peritoneum In the second case, liovrcvcr, the lavage, after re- 
moving I, -lire quantities of nitrogenous sulisinnees from the blood, became 
ineffective after three days because of “walling off” around the inflow and 
oiiflloM tubes, although it undoubtedly eonfrilmfed greatly to the patient’s 
recovery \Miether peritoneal re.nelinii can be prevented by clinnges in the 
composition of the irrigating fluid (IInr1in.*inn's solution with .'j per cent gin 
cose nddod), or whether it is due primarily to li.iclenal .setion, remains to be 
determined. ji can be seen tlial, even with these limitations, peritoneal lavage 
may turn the tide in the patient's favor in some eireunistances 

It IS obvious, however, that the solution to the problem lies in the preven- 
tion of liemolysis during traiisiiretliral reseclion rather than in the treatment 
of the ensuing liemoglobinuna and its efftets One move in this direction 
consists in using the irrigating fluid at the lowest povsiblc pressure, but the 
pftssibditv of seeing elrarly is unlikely with a pressure low enough to prevent 
the entrance of fluid into the circulation. 

Another pessibihty is to employ an irrigating fluid v>bi..li docs not ho 
iiiolvTc blooil. Saline solution r.annot Ik* usdl iK-eansc. l)oing a g»<«l conductor 
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of electricity, if rliiTuses the current from the electrode in re«eefo-.copp 
onoiish to prevent satisfactciry rutting and cofljriilatinjr 

Five per cent r!uc<»>-c apparently does not cause hemoljsis and so nas 
tried, after this patient had died, at the instiRatioti of Ebert, who had uved 
if for sonic time for quite another reason. It has been used thus far in aiioiit 
tuenty-five cases, and does not appear to inlerfrre seriously with operatiiJi. 
althouEh it does possess certain disadvantages rostnperatne defemiinatinns 
of fn c bpinojflobin in the plasma have been made in every case and have sliovin 
measur.ible ainoiinf s in some instances (an effect of Inn ninjr of tissue by surRi 
cal diathennv ’1. Init no distiirhinglj high levels have yet been found. 

Since iilood is not heinolyzed, brisk bleeding inteifere> vnth vision mui* 
tlian it docs when wafer is used liec.suse the inediiiiii is lia/j, but this would 
be true ot any nonhemfihlir tinid. and so far has not been very tronblesomf 

Oloves become somevv «.if sticky as the gliiense solution dries on them, bnl 
it IS easily washed off 

ncterminatioii of the loss of blood by the method of Conger and Nesbit 
eannot be made witbout some modification of tlmf method. .Apparently if 
plain water is plaeeil in the can m which the used inigafing fluid is collected 
and if the sample is diluted with an equal volume of water before acid b 
added, the readings are satisfaetorv*. Imf this neesls further study. 

It IS theoretically possible, too. for a diabetic patient to suffer from the 
unwanted infusion of an unhnown quantify of glinosp during a transurethral 
resection with a glucose irrigating mediura. but ditciminations of the blood 
sugar before and immediately after operation permits this situation to V 
dealt with. 

neeouse of the possibility that the fluid \ised for eoiitwiMows posttiperalive 
irrigation of the bladder may also get into the cireulation sterile half n*!' ' - 
saline soliilion is used for this purpose 

A .search for a better fluid for use during operation is m order 
miMMARV VSD COS’CLCSIONS 

1 Tbe hemolysis of blood such as occurs during blackw.ster fever and 
after transfusions with incompatible hlood or after severe burns leads to hemo- 
globincmia and hcmoglobinoria 

2. If the hemoglohinemia is severe, it may damage the kid.iey by produc- 
ing spasm of its vessels, by a direct lovic action, and by the production of 
pigmented casts which plug the nephron 

3. Intravesical and intravascular hcmoijsis mav be produced during tr.ins 
urethral prostatic resection by tbe vvater used as an irrigating fluidf Burning 
by the current from the surgical diathermy machine may also cause some hem- 
olysis, but this IS probably of minor importance 

4. Ilemoglobinemia probably does not bamv the kidney unless the hemol- 
ysis is very severe, or unless the kidney js simultaneously damaged by vaso- 
spasm from excessive blood loss, by surgical shock, or by the transportation of 
virulent bacteria from the prostate to the kidney by the irrigating fluid 
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5. A hemolytic reaction mny be rccognirod in advance by measuring the 
free hemoglobin in the plasma at the end of the operation Tliis is leeom- 
mended as a routine procedure with transniethral resection The reaction 
itself is characterized ii.s nausea, ohguna, a rising urea nitrogen, a mild jaun- 
dice, and au auenna out of piopoition to the amount of blood actually lost 
dining and afti ' Oiieration The hcmoglobmnria is masked by the usual post- 
operatne herintuna 

0 The foMing of fluids during and immediately after operation mny aid 
in es' reting the lieinuglohin with less damage to the kidneys, but after oliguria 
has appeared, one must be very cautions in admmisteiing fluids Otherwise, 
tieatment eonsisis in trying to keep tbc patient alive until sufficient time has 
elapsed to permi‘ 'ec ivery of the damaged renal epithelium. Peritoneal la%'- 
age may be of some value in achieving this end. 

7, The hemolytic reaction can probably be presented by using an isoto\,,,as 

solution, such as 5 per cent glncosc, as an Irrigating' fluid during transurfjjgg to 
resection of the prostate bsenco 

8. A fatal reaction is reporlcil in a case in which sterile water was-’fion 

luigaUng agent. AnorcMa, hemoRloUiiicmia, anemia, jaundice, and urcirthe 
occurred Peritoneal lavage brought about a icmarkable reduction in the urihe 
nitrogen without a dmwsis, but death occnrrwl from pulmonary edema d 
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T HIS paper is basotl on a study of loeiirrcnl effusions of liic .iiiklt-s or Knees 
not associated with knmvn cxteimal, local tianma This ^\as enconntcird in 
three white adults from 18 to 3r> jears old, who had e\poncnecd unilateral and 
occasional bilateral effusions ot tbc knees, and in two others in the same ase 
group, who had Rnffci-ed liom simibr inxohcmeni. of their ankles* It was 
difficult, miti.illj, to e\pKnn the basis for the habiltul, widespivad damage to 
the joint regions ns eiideneed b\ effusion and diffuse tenderness in the absence 
of anj history of pumouiieed externa), local (laiima On further examination 
nr the articiUatioas of ti.ese sulijeds, we olisemd an alnioimal tiiciease in the 
range of active and juissue motion, there n.ts piimarj h.' permobilif> of the 
hones at iiian.\ ot tho joints of (he upper and lower extiemitics t It seemed 
that Ml “o\erlength ‘ of certain aiticular. eapsulai. and ligainentiius tissues 
waa probably the basis for the Inpennobihty Tins laxitj lind permitted le- 
peated damage to the capsutar and ligamentous slmetuics oi tho jointa as a 
fOiiilt of minor missteps or >ul>elinical tiaiiiii.i pis>li.ilil\ suffered during loutinc 
nln sical activities. 

With these points in mind, a siimniai; ol the clinical and ladiogiaphic 
findings of the five eases is presented Emi>hasis is placed on the suggestion 
that, in the presence of such abnormal ligaments es.po<nallv nlinut the Knee, con 
senaMvc t .crapy 'I ild be given an anii*'e 'ml nrior to anj contemidated 
si»’g!i"l pi->-,2cduu-, (Veil It Iht cXis+^ciKC of d loin semiUinai cartilage is sus- 
pected 

CLIMCAU IlSDiNGS 


llKtory and Symptoms — In none of these fise case.s was thcie any Known 
evidence of similar invoheroenl of capsular oi ligamentous structures of the 
joints of aiij memher of (be immediate family* Three of the patients 
vYCTe not aware of any hypcrmobdity jU their articulations prior to entry 
into the armed lorces, although Ibcv did suffer iii civilian life from occasional 
enlargement of one or moie oi the joints of thou lowei extiemitics. The othci 
two patients knew that their joints were lax but they had not sought medical aid 


Recel\e<l for put’loalion. Slarch 12, H46 

'Bosldes the^so fl>e pa'icnts with effusiQii of the knees or ankles not Inltiatod b' 
na'ij local trauma, we nolul tli'rt^n o'her white ndulls from 18 to 33 tears old ele\i 
and t^o female, siWh keneraUied h 7 pett>i<>l>«lty of She bones each -wilh complaints 
referable either to the back, neck, knees. legs or feet rcepecthelj’. In each ot the»e 
pailencs there was a detlnlte esUinil local iriuma to the aRccted part. 

tSecondary hypennobllity of the bones is nsually comi ensatory to a contleuou: 
iDSea or rigid Joint, for example, marked hypermobllity of the bones at the knee la a ] 
complication of a fused hip joint. 
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m civilian life None of these fise patients had suffered from multiple or recur- 
rent fractures of the o'.scoils s\stem as Is noted in osteogenesis imperfecta and 
which is occasionally complicated by hyiicrmobilitj' of the bones* Two of the 
file patients complained of an increasing number of attacks or swelling, pain, 
limitation of motion, and weakness of their ankles during the course of inihtary 
training Tlic other three cspcrlenecd similar cUfTicuItics with their knees, with 
s}Tnptoms which suggested the possibility of the presence of a tom internal or 
external semilunar cartilage In none of the five patients was there simul- 
taneous m\ohemcnt of the kniwi and ankles 

Physical Signs — Two of the three patients presented unilateral, and one. 
bilateral, mtra-articular effusions of the knees. Huring the acute, painful stage, 
the affected logs could not l»e fulK estendcil or fully flexed because of the 
existent intrn-articular effusion and the presence of spasm of the hamstring 
muscles Tenderness was present over the eotin.c of the ligamentous structures 
and especially over the regu-n of the itiicmal or eslemal semilunar cartilages 
In tlio two cases of effusion of the ankles, local tenderness was present when 
pressure wa.s applied o\cr the region of the lateral and medial ligaments of 
the articulation. The normal depressions sitiiatei! anterior to the outer and 
inner malleoli were partly oblitoralcd Active and passive plantar and dorsl- 
flexion of the feet was restricted alKiiit 10 degrees in each direction, because of 
pnm and effusion Tenilcmcss was also present In the subtalar and midtarsal 
regions 

Kxamination of the other (nonenlargevl) ar'iculations of the lower extremi- 
ties of these patients revealed that a vco' unusual moVility of the bones existed 
m the hips, knees, toes, and .subtalar regions, and, to a lesser extent, m the 
ankles Such hjiierniobility was also pixwetil m the knee joints recently en- 
larged by an effusion, when re-examincil two or three weeks after the onset of 
tins swelling 

Specifically, the examination showed that in three of the five cases the 
range of total or combined paw^c abduction of the right and left thighs was 
from S5 to 105 degrees TIipm* three patients also demonstrated an unusual 
range of passive extension of the thighs, tlic greatest angle of extension being 
from 105 to 210 degrees. Two of these five individuals were able to place their 
legs on tlie dorsal aspects of their cervical regions. 

Eacli subject presented an abnormal arc of pas-sive extension of the legs 
which measured from lOO to 210 degrees at the respective knee joints (Fig. 1)- 
One patient could actively abduct and adduet his legs at the knee joints through 
a total arc of 15 degrees This abnormal lateral mobility of the leg caused a 
tcmporaiy alteration in the configuration of the lower extremities from that 
of a mild knock-knee deformity to that of a bowleg. In four of these 
subjects there was marked laxity of the patcllas to the extent that each 
could be passively displaced either laterally or medially for a distance measuring 
about one-half of its diameter. In the fifth, the patellas were so lax that they 
could be everted so that their articular surfaces were perpendicular to that of 
the femoral condjles. Wien the knees of these five patients were flexed at an 
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angle of 90 degrees, an increase of 5 degrees in the range of pa'^sive external 
rotation of the tibia was also observed. It is of further interest that abnormal, 
passive, anteroposterior mo\enicnt of the tibia was found only in one patient, 
the one nith the abnormal lateral mobility of the tibia. TJie feet of three of 
the five patients could be passively dorsal and plantar flexed to a total arc meas- 
uring at least from 10 to 20 degrees bejond the standartl range In tno others, 
there was definite tautness of the Achilles tendon which restricted dorsiflexion 
of the feet to an angle of 90 degrees. The arc of iniei-sion of tlie feet was 
almost 90 degrees* as c%idcnccd by the ease \Mth whieli three of the file patients 
could oppose the soles and toes of their feet while keeping their knees close 
together (Fig 2). Furthermore, the forcportion of the feet was iiiiusiially lax 



and could readily be compressed manually to increase the concavity of the meta- 
tarsal liead region Yet m spite of this unusual relaxation, not a single one of 
these five patients presented a marked depression of the inner longitudinal arches 
on weight-bearing One patient had a unilateral relaxation of the deltoid liga- 
ment of the ankle wliicU resulted in an eversion of the foot. 

Examination also showed that three of the five could flex their trunks so 
that their chest -walls were in close apportion to the anterior aspect of the 
thighs (Fig. 3). Likewise, these three patients could actively hjiierextend their 
vertehral eolumns from 30 to GO degrees dorsally beyond the vertical plane 
(Fig. 4 ). 

noted In Uk presence of •■overlengfhtned" mfdtarsal 
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Examination of the upper e’ctremitics diseloMjd that in each of three sub- 
jects the arms could be hj pcrabdaetcd to sueli an c\lcnt that the elbows approxi- 
tnalcd the opposite c’tlcmal eat. In one instance, mild downward traction to 
the arm caused a subliisation of the humeral head I’assiie hyperestension at 
tlie elbow was aKo possible in these five eases and tiic "realcst iinjile of extension 
at tins articulation varied from 190 to 210 decrees. In addition, in one of these 



Klg 3 — Xol« the unumnl ranee of flexl^ of the %ertebi U column. 
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five patients a definite inercasc o( 10 degrees* in the total a\cra"e raniie of p.ib- 
sive radial and ulnar deviation of the forearm was i»icscnl. Tlic hand-* in tliose 
fi\c instances could lie translocated antcrioily without any difiicnlt\ I’.mnc 
palmar flexion of these liaiids was aehieveil to a point wlieie tlie palmar .isjiect 
of the distal phalanges almost appioximatid the p.din.ir aspect of the fore 
arms and tlie tufts of the tlmmlis could In? rcadil) o(>posed onto tlie p.ilmar sur- 
faces of the forearms (Fl? fi) All fiiiRcrs reiealcd an unusual range of h\ per- 
extension and nhdnrtion at the inlerphalangcal and luetaf.iTpoph.dangeal articu- 
lations, rospcctiieh The fingers weie als<i cxfrenich liijicimohilc to such an 
extent that the mctnearpal bone region of the (huui!i could be jilaccd jiassneli 
in close proximitj to that of fbc little finger 



Fl; S— -Note 'he Increase m the arc ot posnive movement of the thumb 


One patient in this group ot five had a mild laxity of the skin of the face 
but neither he nor the other four presented a generalized hypcrclasticiti or 
cutaneous nodules of the shin as is described in Daiilos-Ehlor’s disease'' 
None of these patients with gcncraliied Itypcrmohility presented any weak- 
ness of the voluntary muscles, signs of postenceplialitis,* “spider fingers,’” or 
any eiulenee of achondioplasia* 

liadiographtc Cxamiiintton . — In one of these fiic cases was there any' evi- 
dence of fracture of the bones of tlic ankles or knees Iladiographic studies made 
of the upper and lower extremities in \arioa.s altitudes confirmed the abnormal 
range of moiement of the bones compiising the articulations as noted in the 
phxsieal examinations. Badiographs of the knees shoAved that the ranue of 
lOTeroxtension was limited by the apposition of the tibial plateau to the con- 
tiguous femoral eondj’lcs {Fig. 6). Active lateral adduction of the tibia as 


»-}ear-oli daughter. 
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noted in one case caused a definite increase in the height of the lateral joint 
space of the knee joint (Fig. 7). In addition, examination demonstrated that 
in three instances there ivas an nnnsnal mobility of the ^ertebral column in 
flexion and extension of the trunk. 

As far as the upper extremities arc concerned, radiographic examination of 
the shoulder joints disclosed that in the liypcralKluclNl position of the arm, the 
greater tubcrositj of the huments was contiguous to the inferior lip of the 
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Ti:ii\TSirNT 

TLf fojr— tij titalr'ini ior tHiKviP'^ *>f t} c mikle or tnw W 

r«>1 and c;*] hi-cii'in of f>->!d or warm oonj^n-w-. to tl.o painful jvirt. Tnrtion 
« js jnslilutf'i 1o the l'-^ in onltr to rtlioie tho ‘fp.Tt'n of il.c l-am^lrinj nu^scles. 
A'l'initioa of ti c crtK’jJar cavity iras iK-rfonnc"! if tl c clTis'on obliteratol all 
landmarks W1 c ri the j a’n ijoniie*ahl iKarina r<^i«*an'>o «:erri-« were 

initjal»sl to strt!i:n'i< ri iLo ijuadriroit. nsti^^lc-s. An elasti* lian<ia?e wr? placed 
alxiut ti.<* ankle or Jm«-c to jifnnlt wtisht l<farinz r« v-<in as the efTcsion bad 
'lisjjij- an-*] AiijinixmatWy '*\«n to fourtwn <lass of traction re«ul*(sl in a 
.i.’'ilil< if rt lasaJjon of tli*' sjin-m of t!ic 1 am-.inntr niu~ li«<. In ord- r to prevent 
n-fumiio* of tlic and |*am. t!ie iw of an «Ia«.':ic ^npjorl with eon- 

«tnnHant inavrlv tniiiiint: was Alttionsb it aj>l>r3Tt'! that in 

i-’rtain ii oariecs tn.iln.it '’.'inM U-^n dm-r'ttl t.ma.nl ii^-rtinint: or 

I” of tkt ali''"rrMl li.tjrientou> '•fniciiins. s-jc'i fn*ndarv* were not 

I up-ueij in this stud.' of ll.e {•.nlKnls M«tr nsv.'rr.nl to sj-eoul duties 

nkri ii:d rot rt^juiro »\ns.M»e us.- «»f tlmr lower <xtnt:.tj-s ard cthen "cre 
»^;>5ru*«l frc"i tJ.c ar—.d f..rn-> wl.<n no adn.us'e 7 »o.t> r.* went arailalle. 



• s'—Nx*'* sru'ir to determine 
e- c*'t: » f ti-* 1 assents or 
tV*T va'“»c*t tilt ti..* basic flb- 
» '..fiT'sts and capsules 

Wi”* relaxation 

. ..'—.1 c-*— 3.' tii: e"ver!22 the 

-I ,—ffjjz f" by suV 

.... s. ••fs.s^ijt Cir— i tie latter 
' I,.... Ok a-'y iomscal di>- 

it.'.'.'.'t "s j .'■•.r't' r« ctlon ia the 
*4* i> i"v 'i.i lutscts.* Thus, an 
4 !«.' m (•K.ij’ e'treT to riuidit.'’ 

I~v jn.i S J, '.liar tuvNU.* is cf value 
uiK. s.i t‘’.- k“^v join In three 
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r.'i'‘Cs of rccnrirnt vfTu'iion of the not avsofinl<tl \\jlh trauma nixl m the 

other instaiiees of h.\ iterntuhilo kims noN<M*i,itrcl with trnufiia, llic e’cistont s,\ inp 
lonis ami signs simul.»te<l that eaiiv«l liv n lorn intern il or eNtemal semilnnar 
cartilage These are the palienks in ulmm nrtlirotoini should he postponed nn 
til eonsenatiie therajij and a ehatiBo in diit> lia%c luen gisen a fair nml rea- 
sonahle trial When' nrtlimtomv was d<nie in lw«» insfnners of reeiirn'iit effusion 
and h>permohiIil> of the kinn* nvs«»rLiloil with external iniuim, ne noted the 
presence of fKstiris in tlie nrlinil.ir e.irliJage of llie p.iltll » and no e\nlenee of 
a lorn or disjilaeed sonilnn.ir cartilage. In <onsidi'niig tlie xarions eaiisis 
for protracted rlTnsHin of the knee, as mfeeiHms arthritis, idinpntlne. inter 
mitlent hjdronrtlirosis. or effiisions associnled with s\philis, one should not 
oierlook li\ peniiohditi of the Ihux-s at tin artieukitnui 

Ihcurn'iit <nnsiniis of lh< ankle eilhei ulih «r uithonl traiiin.i in the 
|iresenee of "ii\< rh-ngthed Iigaiinnls of the ankle jmiif or of the mnltarsal 
region shonld !«* treated h\ a tri.d «f cuiiserx.iti'e «i« thills »s ankle siipjxirls 
strapping, and muscle excreisi's < luiiige in diitio nhich limitH the usi' of the 
loner extremities is an essential p.irl of the tnMtniint in sneh eases 

It must he emphasirtd that h.\pirmohiiit.\ ninj he the cause for Ion hack 
jiain, cervical nh s.\ii<lrome 11.it feet, and Ihe basis for recurrent suhlnxation 
of the intcrearpal region. Ummral head, or paisUa In any e\ent. surgical 
>nter\entioii is indicnl<d for enrreetioii of the stiMnxntion in iiistames of 
TCi’urrnit, protracted, diMhiing. frank siihliixnlioiis of the astragalus, carpal 
Imnes, hiimernl Inad or p.atelb nlien :issoi*iat<<l niiti or nithoiit h\ pennoliilil.i 

l-OSlM xJo\ 

In flic patRiits nitli • ovcrhngtheiiesl’' eapstilnr ami ligamentous btrnetiiivs 
of the joints of the uiiper and lower extn mitu-s (\»rimar> hv penuohiUlj of tlie 
hones) nc noted tlie pis'seiiie of neiiiieiit itTusioiis of the ankles or knee joints 
in the absence of prommnecd cxteninl, loe.il trauma The hj permohilitj of 
tlie bones at the jcr'ils pennitMd the «H'euri\*iiee of .suhelinieal traumas to those 
parts, csp(Cial1y following prolonged periwls of weighl-hcaung as [uirsued in 
military training Wiicii the knees weic iiuohcd, tlie s,Miiptoms and signs 
simulated that caused In a foin semilunar cartil.ige In Iho presence of hypci- 
mobility of tlio hones. (o»ser\.iti\c tlicraps should he gi\en a fair trial before 
contemplation ot arthixitoms ol the knee for remoMil of a semilunar cartilage 
A change in dntj Tcstiictmg cms-smsc nse «f the knees inaj jircsent reeun-ent. 
effusions 

The etiology of the ‘ overleiigthencd” ]ig.imciits is unknown. No clinical 
evidence of .any hormonal disturbance could he e.st.ahlis]ied. In these five in- 
stances no CAidence of gcnerali/cd Iijperclasticity of the skin or anomaly of 
the skeleton was noted 


w mtcvcK 
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TBEITHENT 

The general course of treatment for effusions of the ankle or knee ^\as bed 
rest and application of cold or A^arm compresses to the painful part. Traction 
was instituted to the leg in order to relieve the spasm of the hamstring muscles. 
Aspiration of the articular cavity was performed if the effusion obliterated all 
landmarks When the pain subsided, nonweigiit-bearing resistance e.xercises were 
initiated to strengthen the quadiiceps muscles An elastic bandage was placed 
about tlie ankle or knee to peimit weight-bearing as soon as the effusion bad 
disappeared Approximately seven to fourteen daj's of traction resulted in a 
complete i-elaxation of the spasm of the hamstring muscles. In order to preient 
recurrence of tlie effusion and pain, the use of an elastic support with con- 
comitant muscle training was stressed Although it appeared logical that m 
certain instances treatment should haie lieeii directed toward shortening or 
imbrication of the abnormal ligamentous stiuctuics, such procedures were not 
pursued in this studj. Some of the patients weic reassigned to special duties 
which did not require CNeesMAe use of theii lower eitremities and others were 
separated from the armed forces when no adequate positions were available 


DISCU.SSION 


There has been no available material for microscopic study to determine 
whether there is an actual increase m elastic tissue content of the ligaments oi 
capsules m cases of hypennobility of bones l\'e suspect that the basic ab- 
normality 13 an intrinsic “ovcrlcngth” of the certain ligaments and capsules 
inth a secondary disturbance of the normal check mechanism 'While relaxation 
find secondary lengthening of the ligamentous stnictures as that covering the 
pubic symphysis can be experimentally induced in certain animals by sub- 
cutaneous injections of estrogenic hormones or be present during the latter 
period of pregnanej , w*e could find no clinical evidence of anj hormonal dis- 
turbance in these five patients ’ 

It appeara that a probable cause for liypermobility is a Jispropoition in the 
relative rate of growth of the bones and their attached ligaments.* Thus, an 
excess of ligament could lead to hj'pei mobility, and an insufficiency to rigidity 
of the bones comprising the articulations. 

Eecognition of the status of the bgamentous ami capsular tissue is of lalue 
especially in the plan of ticatment of affections of the knee joirt In tliree 



VASCULAB WOUNDS 


Report op a Series of 108 Cases Bxcouxtered in a Forward 
Evacuation Hospital 

Lieutenant Colonel. John JL Snyder, Army of the United States 

T he experiences and impressions herein related are derived from observ- 
ance of approximately 25,000 wounded treated by the evacuation hospital 
in which the author was fortunate enough to serve as chief of the Surgical 
Service. 

When the unit landed with the invasion forces in North Africa, the litera- 
ture on management of vascular injuries was not profuse. A number of 
axioms had been handed down from World War I, and the Spanish Civil War 
had furnished some further experience. The Manual of Therapy as compiled 
by the Surgeon General’s Office and The National Research Council resolved 
the previous experience into axiomatic summary as follows (1) Companion 
vein ligation; (2) ligation, if possible, immediately caudad to the last large 
branching vessel above the injury. 

Although the field of vascular surgery may seem at times to be too 
specialized to be of general interest, when vascular complications of injured 
extremities do suddenly confront the surgeon, a ready appreciation of the 
sequelae of injury at v anous levels may well aid in deciding between a con- 
servative or more radical type of management. Since the preservation of life 
in a limb is probably determined within a i ery few hours after injury, it is 
well to try to examine and evaluate the experience of war where injuries of 
the extremities form such a large proportion of those wounded, so that this 
may be recorded for future tcfercucc, as well as for its possible pertinence to 
civilian practice in effecting, if possible, a higher salvage of the badly injured 
extremities so often encountered in indnstnal as well as highway and other 
transportation accidents. 

In the North African invasion, the majority of wounded suffered from 
injury by small arms fire, and vascular complications requiring amputation, for 
decreased Mood supply were relatively few. In the subsequent Tunisian cam- 
paign, land mine injuries often resulted m traumatic amputations at levels 
below the knee, but again vascular injuries n-erc not too numerous. During this 
campaign sixteen patients were treated for gas gangrene. In twelve of these, 
the infection developed in limbs where injury rendered the distal limb avascu- 
lar, or relatively so, and while attempting to save it by sympathetic blocks 
and vasodilatory drugs the anaerobic infection supervened. This, then, be- 
came one of the major complications of vascular injury, but since its incidence 
was relatively small and war surgery so completely new to those of my unit, 
the seemingly more dramatic abdominaP and chest wounds* were more thor- 
oughly scrutinized and reported. However, in approximately 4,000 wounded 
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treated l»j- us in the North Afriean, Tunisian, and Sicilian campaigns, roughly 
81 per cent had extremity ^\uulI(ls and about one per cent had amputations. 
Deliakey’ has recently suinmarued the Anny experience for the war. In 
1(13,980 battle casualties, arterial wounds occurred with an incidence of 1.4 
per cent, and were the cause for amputation in 19.4 per cent of those amputa- 
tions performed Inicrselj, of 2,300 arterial wounds, 40 per cent required 
am])Utations. 

fpon arrnal in Normandy, f) l>.iv plus 4. the unit was Hooded wi(li 
I'nsunlltcs, handliiifj oser 0,000 iii the first thirty-one days and operating upon 
4 000 of these \V«iunds of the «xtreiiuties occurred in 74 4 per cent of the 
wounded, ami amputations were re(|nired iii 1.1 per cent of the extremity 
wounds, iisualh iiccaiise of a\nscul.srity. Olfsorsalion and review- of these 
iniuries soon re\ealed a rather loiistanl senes of eouelusions, of whieli the 
most olsMous and constant was gangrene nu<ihitii! the lower thrce-fourllis of 
the leg (lulow tlie kn(« ) m ]>i>pliient injuries In three patients with Kercre 
posterior <bs|<icafmH of the knee joint. <fico«ntcr<‘d early in the African cam- 
paign. popliteal injury had «tccurred in two. with loss of the distal Jimh from 
gincrene 

With the inercasmg fr(<|nency or incideiue of snscular wounds, and the 
too constant, distressing results of passive therapy, a more nicrgclic resime 
was instituted, with careful records of the results The greatest ineidenee of 
major snseulnr injuriis thus Unmlled oeciirred during the hnttle of the Ar> 
deniies Thirenfter. the relatise incidence se«iiic<l to ilccrease. Monthly 
rcenrils were Kept, and lioro out tins olKersation 

Kor the Rake of easier discussion, the injuries will be ilisciissed in Rcquenee 
of their nnntomio loeation cephakad to caiidad The management will he dis- 
eussoil following the reeonl of the eases TJie series iiieliidos 108 patients on 
whom records were kept. 100 of whom wen* operated upon, the oilier two 
In mg cunsennlMelj treated for nrleriovcnousfistulae 

The most iiilcrcstiiig of tinst sasiul.ir sxounds were those imol'ing major 
iirti nes Niiictj of the m ries s»«ie tieatisl during the battle of ibe Ardennes, 
wbieh was aettinllr between Dec 10, 1944. and -Tan 22. 1943. ronservafion 
was the kejiKito of the maiwgeinciit, although individual variations in tech- 
nique did occur ns the rtsitlt of the relntiscly large number of surgeons opernt- 
ing in tlic unit itwmtj-twol In the great majority of patients, I-ns of scssel 
substance was too gre.st to allost anastomosis, with Blakcmore tubes not being 
available for seiii tr.insplanls. nor niificoagninnts for preventing thrombosis 
subsequently Jlany times, anastomosis seemed at first feasible until closer 
examination rescaled the lutimn to be distrojed n considemble distance be- 
yond the apparent loss of media and adsentilia 

The principles of manngemrnt striven for were maximum prc'cnation of 
circulation by vascular iceonstniction if possible, by routine sympathetic block 
every twelve liours, by reduction of the metabolism of the exti cmity to a mini- 
mum by cooling In the case of cervical sympathetic blocks, the anterior ap- 
proach seemed more satisfactory, with a positive Horner’s response piocluced 
much more frequently. 
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The following observations cover lOS cases The most ecphalad injurj ni- 
YOlved an external carotid which requiied ligation, without sequelae. Exclusuo 
of a patient with arteriovenous fistula treated conservatively, there were, in addi- 
tion, forty-six cases involving major vessels of the iqipcr extremity. Tlic most 
major injurj’ of these involved both subclavian artvry and vein. A soldier’s 
tommy-gun accidentallj discharged twice m rapid succession, both bullets 
entering the left chest at the same level just above the nipple, approMinatelv 
one-half inch apart, and leaving posteriorly above the scapular ridge about one 
inch apait, again at the same level Compression and transfusion controlled 
the patient’.s condition during pieparation for operation Under general ancs- 
thesia, the subclavian was controlled after being exposed by subperiosteal 
resection of the proximal third of the clav icle Almost imniediatelj follow ing 
placing of the control tape about the vessel proximal to the wound, the throm- 
bus which had formed m the vessel’s end let go, but the bleeding was umlcr 
satisfactory control. About an inch of artery had been shot away, as well ns 
all of the subelaviaii vein from its junction with the mtenml jugular to its 
axillary portion. The artcij vvas tied pio.\imnllj and ilislally. Imniediatelj 
thereafter the distal portion was seen to fill with blood, indicating adequate 
circulation. The vein was ligated at the jugular ami disfnlly The cxtremitj 
remained warm Jlotor and sensory loss were present fiom the time of injury 
although the brachial plexus grossly appeared uninjured at surgery, and pni- 
estlicsias developed after scveial da>s 

There were also three cases of inpirj to the aMil<ii> artery at a high level, 
one being encountered in the Ihiropenii camtsiign, in which both iiiteiy and 
vein were ligated and divided aiul circulation iciii.iined mlequaie A second 
hut earlier case of high axillary ailcry Joss vvas encountered iluring the 
Sicilian campaign. Ab<iut an inch of tic vessel hn<l been shot awav Tlie 
artciy was ligated pioximnllv and disfallj. The einnpniiion vein was ligated 
and divided The patient developed considerable eilenin and, evenltinllj,, slight 
gangrene ot the fii'7ei tips Tins earlier ease had not had as ni.mv or jh ener- 
getic cervie.l1 sjinpathctie blocks, and these liad been ilonc by the posferitir 
instead of the anterior approach 

The third axillarj arterv injiitv leqiiired ligation in the distal tliinl The 
eoinp.inioii >cin was not ligated, and the p.itient developed slight dry c.iTiirreiie 
of the tip of the thumb niiil middle finger 

Tliere were twenty-seven iMtieiUs vvitli injuries to the hraeliial arterv 
Sevin h.id iiijiirns above tbe level of the ongie of the profunda An nglilh 
similarly nijiireil. will be iliseiissed spjiaraHlv I'lve of these nijiirn-s uiri 
Inmlcd and two were rcp.iireil In two of those ligiitid. witli an nssoci.itrd 
humirnl fracture, gangrene deve|o]Hd in the foitarm eonipluMted by rapidlv 
•idvanemg p.is bneilliis infielioii. and eiuirgitiej lugh nmputntnm was meis 
s.iry. Oiu of tlnsi- ]i.itiints died of |uilinoiiirv finbiibis l.it»r Tin ughlh 
patient thought to hive br»n injiirid at npiiroxiin.itili tins level w ilh an assn 
enieil enmj><ii:nd fracture, was di'bridid m n fitlil lios|iit.i!. given two stell.ite 
ganebon blocks for a cold eslremit}, and brongbt to the evnetmtion Imspit.il 
four divs biter, fj.is gangrene develojud shortly, dispite further eervie.il 
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sible are imperati\ e, and that even if secondary thrombosis of ^ arjdng dfjm 
seems likely, a temporary reprieve from a^ascularity may give enough line 
for increased collaleial ciiciiintion to de%eIop, perhaps enough to sa\e an addi- 
tional joint, if not the limb. This may jmssibly follow a secondary decrease in 
the edema oziginnllj’ resulting from injury, or relaxation of vasospasm aftera 
number of honis, cithei or both allowing met eased vascular flow to the ei- 
tremity. 

In marked contrast to the seiies of wounds aboie the le\el of the origmoi 
the profunda feniotis, wounds of the femoral artery immediately below the 
piofunda, the latter being intact, have a much belter piognosis. Theie vere 
flfteen patients in this category. One patient had tv\ o inches of femoral artery 
ihot away shortly distal to the profunda M the time of surgery his distal 
evtiemity was warm and lemainod so after ligation. Circulation remained 
nilequate It has been our expeiieiice that if the limb is immediately warm 
thougb pulseless after ligation, by icst, cooling, and sympathetic blocks it can 
be saved despite ligation Theie were thicc patients with lacerations of the 
fcjiioial artciy, fuy of uhicli JaccratioiK iniohed three-quarters of the or 
ciuiifereiice. A dot sabs pedis puKStion was palpable after repair in two of 
the three patients, but circulation icmaiiicd adequate in all. A fifth patient 
presented a warm foot hut no demonstiable peripheral pulsations after re- 
moval of a tin ambus of the aitcty at tliis level (distal to the profunda), the 
foot having been cold before surgery. The estremity remained viable. One 
other patient with a thrombus presented a warm foot initially, so the thromhus 
was not removed. The companion vein, having been lacerated, was ligated 
The circulation remained adequate. The remaining nine femoral artery w* 
juries m this group rcquiicd ligations of the artery and vein. Three vret* 
upper third iiijtines (just below the profunda) without a sequelae A fourth 
injury at almost the same height, however, lesulted in eventual gangrene of 
sevcial toes, though there seemed no doubt about being able to save the foot. 
Two cases of injury to the middle tliirtl resulted in gangrene; one lirah 
demaicatcd at the ankle level and one at mid-calf level Three patients vrith 
injury' in the lower thud presented widely different sequelae, however. One 
of these, with level of injury in Hunter’s canal, had inadequate circulation for 
the toes and forefoot The second, with the vessel ligated at the lower enO <’ 
the adductor canal as it emerged lateral to (hr adductor muscle, had no circu- 
latory inadequacy, and the foot icmaineil pulsidcss but warm. The last of 1 ' 
till ec, with both artery and vein laeerated at this same lev cl, developed a co 
limb to the level of injury and will eventually need a mid-thigh amputatan 
(the sequelae commonly following popliteal injury). 

There were four cases where the profund i fomoris vvns ligated, all 
out sequelae. 


Eight popliteal artery injuries ocetinc<l TJinunbosiv follow-ed ana< 
sis in one patient, and amputation was caniod out at the fracture 
the knee. Another patient with compound ' , of both bones andF)’’-^^ 

litcal injury at tbe level of the lihulap lu. r 10° 
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sympathetic blocks, anil refniiml high amputation. Two days later the patient 
died an tmbolic death. In the three remaining patients, ligated under the 
regime of cooling and cersical s>-Tnpathctic blocks at twelve-hour intcn-als, all 
demarcated and went on to dr>* gangrene, one at the metacarpophalangeal 
level, another just above the wrist, and the third just below the elbow. The 
two patients whose \csscls were rcpairoil had lacerations involving three- 
fourths of the circumference, rollossing repair, both of these patients re- 
gained radial pulses and maintained adequate circulation to the extremity, 
later being csacuatcd in good condition. 

Of the nineteen brachial artery injuries below the profunda, three had 
vascular repairs • one of these latter had Ihrotniiosis in on intact vessel, second- 
arj- to a missile passing close by. After removal of the thrombus and vessel 
repair there was n brief, questionable pulse but circulation rem-nined adequate- 
A complete brachial nrterj* fieveranee svaa repaired by anastomosis. Although 
no radial pulse returned, circulation rem.ame<l adequate. The thinl repair, of 
a laceration iinohing only one quarter of the sc'sel circumference, likewise 
failed to effeet n return of the radial pulse. Tlie hand remained cool, and 
there seemed a possibdity that some fingers would need later amputation, 
though after ten <iajH this was still uncertain. The results In the remaining 
sixteen cases of ligation cast doubt that sursMol in the above can he in any 
way ascribed to tiic repair. One patient with the lirachial lied just below the 
profunda retained uneompromised circulation. In eleven patients with sever- 
ance and ligation of the vessel in the middle third of the arm, there were only 
two with insuflleicnt collateral blowl supply to the distant e.ttremity, both 
proceeding to drj* gangrene. One subsequently must have lost much of his 
hand and the other probably required amputation later, in the lower thinl of 
the forcam about the wrist. The remaining four patients had interruption of 
tlie blood supply in the distal third of the arm. One patient with level of 
injury two inches about the elbow developed a dry gangrene and probably 
required later nin]uitation in the upper third of the forear.n. The ether three 
fared much better. One patient with the artery divided just above the bifurca- 
tion into the radial ntwl ulnar arteries developed a dry gangrene of the ilcigcr 
lips A second with a thrombus at the same level hod a cool hand but seemed 
well on the way to saving all of it. The last of the three, with level of injury 
at the dbow joint, had no circulatory inadequacy. 

There were fifteen patients with ligation of the radial, ulnar, or both 
arteries; seven radial, five ulnar, anti three combined, one of the latter being 
at the wrist level. Circulation was odequate in all patients. 

There were fifty-nine patients with injury to major vessels of the lower 
extremities treated operatively. Including one fatol injury involving the right 
common iliac at the aortic bifurcation. Attempted repair failed, and the sur- 
geon was forced to ligate above the site of injury. The patient died of shock 
twelve hours after surgerj', w ith limbs avascular. 

Injuries of the external iliac artery occurred tw ice. In one, the vein had 
been shot away and the artery thrombosed for a distance of G or 7 era , with 
vessel wall black from extravasated blood. The thrombus was twenty-four 
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hours old at time of operation, and firmly adherent; the vessel was nomiable, 
so it was ligated and divided. Amputation was later performed at the lower 
third of the thigh. The other patient was brought to the hospital four days 
after wounding and three daj’s postoperative (Field Hospital) of a cystostoniy 
following a fractured pelvis with early gangrene of right thigh and leg helow 
the inguinal ligament. At amputation five days later the vessel injury ^\as 
found to be at the level of the external fliae, the hypogastric being apparently 
intact. Circulatory interference was so extensive that disarticulation of the 
hip was finally necessary. 

One patient had a severe wound of the external iliac vein immediately 
distal to the junction -with the hypogastric, but no arterial injury. Exact 
location of the injury was determined during an intra-abdominal operation for 
associated intestinal wounds, and it was readily controlled by an extrnperi- 
tonoal ligation distal to the injury. This was accomplished quite simply and 
rapidly by exposure of the iliac vessels above the inguinal ligament though a 
separate incision. This method of approach is advocated for control of high 
femoral artery injuries, in order to place a preliminary prophylactic control 
tape before exposure of the actual arterial injury 

In the senes there were three patients with femoral artery injury above 
the profunda femoris One had thrombosis of the femoral arterj at this level 
The vessel was opened, thrombectomy performed, and the \cssel repaired 
The foot, which was cold before operation, was now warm, although no pulse 
could be detected. Circulation remained adequate Jly only explanation is 
that removal of the thrombus allowed the vasospastic reflex to be ameliorated 
and responsive to lumbar sympathetic blocks, and mural thrombosis about 
the injured jntima did not completely occlude the vessel, or, by the time it 
did, collateral circulation became adcquite Pnlliogenesis of the original 
thrombus will be discussed later. The second femoinl injury was in a patient 
with extensive loss of both artery and vein, extending at least 1.5 em nbn\e 
and below ihe origin of the profunda. Ligation was the only procedure which 
could he carried out quickly in a gravely injured patient A high thigh ampii 
tation would have been necessary had he not succumbed the second postopera- 
tive day to a cerebral blast effect. The third of these high femoral injuries 
occurred in a prisoner of war, with loss of 1*^ inches of femoral artery proxi- 
mal to the profunda femoris. About IVs inches of femoral vein uas trans. 
planted and anastomosed to fill the defect. Posterior tibial pulsations uerc 
pttstTit at, the ankle lor a little over twelve hours alter .surgery. .\s there uas 
no anticoagulant available, secondary thrombosis supersened, and arterial 
emlwiU broke off, one lodging iurlhcr distnlly in the posterior tibial artery, 
producing severe pain in the calf of the leg. A line of demarcation at the 
ankle eventually developed. In view of the tcsuUs of ligation in patients nitli 
external iliac and other femoral injuries at this level, this is a scry illustrative 
ease Patients ssitb interruption of the arterial supply proximal to the origin 
of the profunda femoris usually have demarcation above the knee, despite all 
sympathetic Moeks and other supportive measures. It would thus seem that 
in wounds proximal to the profunda, all possible reconstructive measures pos- 
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sihlc are imi)cr.itne. and that c\eii if ioeondary tlirombosis of ^ oryinc degree 
seems likely, a temporary repiii*%e from nvaseiilarity may ghe enough time 
for inereused eollatornl eircnlntioii to develop, perhaps enough to sn\e an addi- 
tional joint, if not the linih This may imssihlj follow a secondary decrease in 
the eduiia originally resulting from injury, or riin'cntion of vasospasm after a 
luiniher of hoiiis, tiflier or Loth nllossitig iiicreasefi sascular flow to the ev- 
Irenuty 

In marked eonlrnsl to the series of uoiitids nho\c the lesel of the origin of 
llie iirofunda fcnunis, wounds of the femoral artery imimdiatel^v hehiw the 
piofunda, the latter being intmt, h.i\e n tntieh latter prognosis. There vere 
lifKeii patients in this category. One p.ititiit ti.ad two inches of femoral artery 
shot j.ssns shortly distal to the profunda At the time of .surgery his distal 
e\tieiint\ was warm and remained so after lig.nlion rirciilntioii remained 
fulerpiate It has heen onr I'lpenmee that ff the limli is immediately ssarm 
though piiKeli ss after ligation, h) rest, cooling, and sympathetic hloefcs it can 
be s.ued disjnlo ligatum Thtre were time pnliints with Ineerntions of the 
femoral nrteiy, two of which Inurations iii\oh«d three-fpiarters of the cir- 
cumlcrenee ilorsalis pedis piilN-ttion was palpable after repair in two of 
tlie three patients, but eirciilniioii leionsnid nde<|iinte in nil. A Hflli patient 
prt seated a warm font but no demonstrable penpbera] pnlsutlons after re- 
iiiosnl of » tlirouibus of the nriirx at this lexcl tdi--ta1 to the profunda), the 
foot litixing been cold before smgery. The extremity reinnined viable. One 
otber patient with ti Ihrninbus presentd a warm foot initially, so the thrombus 
was not removid The companion vein, having been laeerntcd, was ligated. 
The ciiculation remained Ado<|iiale Tlie remaining nine femoral artery in- 
juries in this gionj) required ligations of the artery and vein. Three were 
upper llitrd injuries (just below the profunda) without o Mquelne. A fourth 
injury at almost the saute height, however, resulted in eventual gangrene of 
several toes, though there seeme«l no iloiibl about being able to save the foot. 
Two cases of injury to the middle thml resulted in gatigreni ; one limb 
demarcated at the ankle level .and one at inul calf level. Three patients with 
injury m the lower lliinl presented widely difTertnt .seepielne, however. One 
of these, with level of injury in llnnler's canal, had inndequ.atc circulation for 
the lot s and forettml The .second, with the vessel Jigalnl at the lower end of 
the adductor ciuial as it emerged lateral to the nilductur muscle, had no eircn- 
lalory inadequacy, and llie foot loiii.iinrd jniKeless but warm The last of the 
three, w ith both artery and vein lacei.ileil at this js.inic level, dev eloped a cold 
limb to the level of injury and will eventually need a mid-thigh amputation 
(the sequelae eoiiiinonly following popliteal injury) 

There were four cases where the piofunda femoris was ligated, nil with- 
out sequelae 

Eight popliteal artery injuries occurred Tluombosis followed anastomo- 
sis in one patient, .and oHipiit.Ttion was carried out at the fracture .site level, 
the knee Another patient with compound fracture of both bones and pop- 
lite.al injury at tbe level of the fibulai head required later amputation at that 
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From the foregoing series of cases, a number of obscrrations seem pertinent: 

1. The critical sites of injury are mainly the brachial artery and femoral 
arteries above their respective profunda branches, and also the external iliac 
and popliteal arteries. Kirtley,* reporting vascular injuries seen in a general 
hospital in a theater of observations, noted that 20 per cent of the amputations 
were for eircnlatory causes, with aboot one-half following popliteal injury 
and approximately one-third following femoral artery injury. 

2. Ligation below the eritieal sites here mentioned, in the absence of 
extensive ivonnds and tiOTze damage interfering with collateral circulation, 
will generally not result in loss of the extremity. 

3. At the entieal sites, every effort should be made at repair by silk and/or 
by vein transplant, including thrombectomy even in the absence of anticoagu- 
lants, vitallium. Or plastic tubes (Blakemore), as the temporary partial sus- 
tenance of circulation to an extremity after anastomosis may be adequate for 
maintenance of a viable esrtremity, or, if secondary thrombosis does occur, it 
may allow sufficient time for the collateral circulation to develop enough to 
allow final gangrene demarcation level to be at least distal to a joint which 
might otherwise have bad to be sacrificed. Kirtley* reported three popliteal 
injuries with Blakemore tube repairs with a viable foot, if not in toto, in part, 
although the anastomosis bad thrombosed. Of tuenty-nine patients with 
popliteal injuries, three of the four maintaining viable extremities had had 
lumbar gangllonectomies, the fourth, lumbar ^lapathetic blockx Statistically, 
DeBakcy* reports that various methods of repair, including the use of the 
ritalliua tube, gave no reduction in percentage of amputations required. 

4 In our experience, sympathetic blocks and lowering of the metabolism 
of the extremities by cooling during the postoperative salvage period increase 
the amount of hmb saved and favor the development of a dry rather than a 
wet ganurene. Slicht elevation, enough to favor gravity drainage, also favors 
the development of a dry gansrrene, and has, at times, seemed to be quite 
helpful in converting a moist to a dry gangrene. 

5. The incidence of pulmonary embolism is appreciable in extensive in- 
juries to the extremities involving the major vessels. The incidence of em- 
bolism seems particularly unfortunate after secondary amputation for gan- 
grene The need for all possible prophylactic measures is obvious. 

6. In the presence of associated major fractures, collateral circnlalion is 
likely to be less able to furnish adequate sustenance for the injured Lmb. and 
the prognosis is influenced accordingly. 

7. In injuries to major vessels, and frequently in cases of explosive mis- 
siles passing close by, thrombosis of major arteries is very common. In sev- 
ered vessels may be temporarily lifesating and aUow sufficient time for a 
temporary proximal control tape or hgature to be placed This latter prelhni- 
narv procedure is mandatory in the management of major vessel injuries 
where repair is contemplated, at the same time saving the patient from un- 
necessary loss of blood daring debridement 
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8. In all major extremity -woimds, the status of the circulation should be 
immediately recorded and carefully watched throughout the operative and 
postoperative period. A warm extremity is always a good prognostic sign, 
even though pulsations are absent. 

9. When major vessels must be ligated, as suggested by Holman,® if liga- 
tion is performed as close distally to the last proximal major branching vessel 
as possible, the chance of maximum collateral response seems greatest. 


SPUUABY 

In conclusion, the experiences with wounds of the major vessels of the 
extremities as encountered in a war-combat zone have been detailed. It is felt 
that vrith all the industrial and highway accidents which occur in this country, 
the experiences being related may be translated with profit to the field of trau- 
matic civilian surgery. 

A series of conclusions or pertinent observations have been listed 
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upon the skin; they are connected with a line of the dye. Thus, a replica of 
the d<'fcct has been traced upon the donor area within a period of about three 
minutes The incision may then be made outside tlie line according to bow 
much latter it is desired to cut the graft— usually Vis to Vio inch— to make 
the graft somewhat larger than the pattern. 

TVhen the graft is dissected from its donor site, e^ cry morsel of subcutaneous 
fat is removed from its undersurface; in fact, a bit of the corium is commonly 
removed in order to he certain. After dissecting it up with rather hold strokes 
of a sharp scalpel, we find that sharp straight scissors provide the most efficient 
means of removing the remaining bits of faL Complete hemostasis is, of course, 
a necessity. This can be facilitated in both donor and recipient areas if incision 
and dissection are preceded by injection with normal saline solution or 1 per 
cent novocain solution containing a few (usually 3 to 8) drops of adrenalin 
per ounce. TThen a vessel must be lied, we prefer very fine silk or cotton to 
catgut; it has been amply demonstrated that the latter is the most irritating 
of these materials. The graft should be secured in its recipient site by placing 
sutures at salient poinis so that tension will be equally distributed as the re- 
mainder of the edge is closed. Interrupted sutures should be used throughout, 
preferably about ^ inch apart with the knots outside the suture iise and one 
end of the sutures left long to tie across the stent or first layer of gauze. 

It may be a temptation to save time by Iho use of widely spaced interrupted 
sutures and to finish the closure with a continuous stitch. However, all inter- 
rupted sutures picked up in groups of two to four and tied across a stent or 
gatize pad assure uniform pressure and evenly distributed gentle tension. This 
results in a belter scar line wheie graft and recipient edge unite; it is well 
worth the small amount of effort and extra time. 

While the surgeon is applying the graft, tlie gauze bearing the tracing 
can be used by the nurse as a guide in preparing the dressings which will he 
used immediately over the graft. Unless a mold or stent of modeling rompoand 
is to be a medium of pressure, A pad of gauze should be cut to conform to the 
graft and to constitute the initial portion of the dressing. Next to the graft 
there should be a single thickness of fine mesh dry or slightly greasy gauze, 
which has minimal tendency to adhere to the graft. Then the pad of gauze 
moistened with normal saline solution is laid on and sutures tied across it, thus 
establishing uniform and dependable pc^sure. 

If there has been any oozing from 'theireeipient. bed, a syringe of saline 
solution may wash away any clots or thm Ix) cr of blood just before the pressure 
is applied A coarse neecUe inserted belvjeen-tha stitches will facilitate this 
step and cause no loss of time. ’ ' 

A “rope” of moist gauze is wound around anti tucked into the small space 
between the edge of the molded dressing, sl^h’tly drawn up by the long ends of 
sutures tied over it, and the surrounding skin. 3rofa't gauze is more absorbent 
than dry gauze and obviates the possibility of a dead space 6r of exudate accumu- 
lating fouling the suture line and permitting stitches to cut iri. Larger pads 
of game or mechanic’s waste ore laid upon the sutured dressing, followed by 
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Additional firm but pcntlc cvrn prr«urc Bssuml by Inpini? and cla-slic or re- 
silient bandapes. We have found that bandages prepared by sectioning long 
rolls «C stwkinet ou a bias are incomparable as a means of providing optimum 
pressure. 

In some locations— AS tlic nose, clicelc, upper or lower lip— verj* bulkj’ dress, 
inps are impmctieablc. In these instances, corset tj^es of dressing arc made 
witli strips of Adhesive tape upon the neck and cheek-s, doubled over at the 
end closest to the graft and, with a bole tbrougb the tape, bandage is tied or 
laced over tlie outside covering of the groflcd urea. In many instances for 
the nose, lips, or check, gauze bandage secured to the ends of the tape nnd 
tied behind the neck is helpful. 

Pressure is easily procured about the eyes, forehead, or cars by the usual 
turban tj-pc of circumferential bandaging; pressure is aecruralcly gauged by 
varj-ing the tension on two sliort strips of gaurc laid scrtieally against tlie skin 
preceding the circumferential wrapping; when they arc tied nrotind the turban 
perpendicularly the appropriate amount of pressure is estimated. 

Tincture of benzoin applied to akin or to the vemtilion edge of a lip will 
facilitate adhesion of the tape and maintenance of drj-nc^s by diverting secre- 
tions of the mouth or nose. 

Special comment upon eyebrow grafts is fitting at this point. Incidental 
to treatment of many severe facial bums. Ibis problem has arisen many times 
We have stated that the free graft is utterly dependent upon its baa-', rather 
than its edges, for nutrition. A ppuhablc cseoplion to this is the scalp graft for 
making an eyebrow It is a familiar fact that the hair or hair roots within 
the graft, at the time of transfer, usually arc shed Then a certain per cent 
of the foUicles sunive nnd produce new hair. U is noted that often more hairs 
survive near the borders of the graft, and n 1 ighcr per cent sursdvo in a slender 
graft than in a wide one. Knowing that liold thinning on the deep side of this 
graft destroys main* hair follicle bullrt, we fiml that lcs.s bold thinning and a 
narrower gi-nft begc*"’ a greater per cent of siablc follicles These observations 
indicate that aubstnnlial nutrimenl reaches thO graft from its side Two or 
three long narrow' grafts, placed .side by side at inlen-als of ten days or more, 
result in survival of more hairs — especially if the knife blade is inserted into 
the donor area and drawn parallel to the hair shafts while taking the graft 

rOSTOrCR.STI\E CAhE 

Patients haring had grafts to the eliin or upper or lower lip receive nothing 
by mouth except liquids through a straw to niimmizc movement and maintain 
dryness for about one week/ Pcnn’iltin, 25,009 units intramuscularly every 
three hours, is given routinely to Ail fate grafts — and in any other ease where 
local, systemic, or extraneous sej-sis micht constitute a threat — as an additional 
measure of precaution ayamsl infection. This is given until the time of ini- 
tial dressing or until asjp'-e healing is assured. Dressings on face grafts are 
usually left uiidistmbed for five days, by whirfi time stitches must be out to 
avoid marks. During this five-day period, the dressings are checked daily to 
insure adequate pw^suce And prevention of soiling from nasal or oral secretions 
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upon the skm, they arc connected with a line of the dye. Thus, a replica of 
the defect has been traced upon the donor area ^\itInn a period of about three 
minutes. The incision may then be made outside the line according to how 
much larger it is desired to cut the graft— u.suaUy to s/io inch— to make 

tlie graft somewhat larger than the pattern. 

^Vhen the graft is dissected from its donor site, cverj’ morsel of subcutaneous 
fat is removed from its undersurface; in fact, a bit of the corium is commonly 
removed in order to bo certain. After dissecting it up with rather bold strokes 
of a sharp scalpel, we find that sharp straight scissors provide the most efficient 
means of removing the remaining bits of fat. Complete hemostasis is, of course, 
a necessity. This can be facilitated in both donor and recipient areas if inebion 
and dbscction arc preceded by injection with normal saline solution or 1 per 
cent novocain solution containing a few (usually 3 to S) drops of adrenabn 
per ounce. When a vessel must be tie<l, wc prefer yery fine silk or cotton to 
catgut; it has been amply demonstrated that the latter is the most irritatmg 
of these materials. The graft should be secured in its recipient site by placing 
sutures at salient jioints so that tension will be cgually distributed as the re- 
mainder of the edge is closed. Interrupted sutures should be used throughout, 
preferably about Vs inch apart with the knots outside the suture line and one 
end of the sutures left long to tic across the stent or first layer of gauze. 

It mjy be a temptation to save time by the use of widely spaced interrupted 
sutures and to finish the closure with a continuous stitch. However, all inte^ 
rupted sutures picked up in groups of two to four and tied across a stent or 
gauze pad assure uniform pressure and evenly dbtribntcd gentle tension. This 
results in a bettor scar line where graft and recipient edge unite; it is well 
worth the small amount of effort and ealra time. 

While the surgeon is applying the graft, the gauze bearing the tracing 
can be used by the nurse as a guide in preparing the dressings which will be 
used immediately over the graft. Unless a mold or stent of modeling .compound 
is to be 0 medium of pressure, a pad of gauze should be cut to conform to the 
graft and to constitute the initial portion of the dressing. Next to the graft 
there should be a single thickness of fine mesh dry or slightly greasy gauze, 
which has minimal tendency to adhere to the graft. Then the pad of gauze 
moistened with normal saline solntion is laid on and sutures tied across it, thus 
establbhing uniform and dependable prtAiUrc 

If there has been any oozing from ’thcTecipicnt bed, a S3’ringe of saline 
solution may wash away any clots or thin layer of blood just before' the pressure 
is applied. A coarse needle inserted bihreen'tha stitches will facilitate this 
step and cause no loss of time. ’ ■ i' . ’ • > 

A “rope” of moist gauze is wound Ground and fucked into the small space 
between the edge of the molded dressing, sligKfly drawn up liy the long ends of 
sutures tied over it, and the surrounding duu. M5H‘. gauze is more absorbent 
than dry gauze and obviates the possibUity of a d6ad ’space Or of exudate accumu- 
lating, fouling the suture Ime and permitting stilchca to cut iti. Larger 
of gauze or mechanic's waste are laid npon the sutured’ dressing, followed by 



MACOMBER AND WYNN: WOLFE GRAFT TECHNIQOT 89 

additional fim but gentle even pressure assured by taping and elastic or re- 
silient bandages. 'We have found that bandages prepared by sectioning long 
rolls of stoclcinet on a bias arc incomparable as a means of providing optimum 
pressure. 

In some locations — as the nose, cheek, upper or lower lip — very bulky dress- 
ings are impracticable. In these instances, corset types of dressing are made 
with strips of adhesive tape upon the neck and cheel«, doubled over at the 
end closest to the graft and, with a hole through the tape, bandage is tied or 
laced over the outside covering of the grafted area. In many instances for 
the nose, lips, or check, gauze bandage secured to the ends of the tape and 
tied behind the neck is helpful. 

Pressure is easily procured about the eyes, forehead, or cars by the usual 
turban type of circumferential bandaging; pressure is accurately gauged by 
varying the tension on two short strips of gauze laid vertically against the skin 
preceding the circumferential wrapping; when they are tied around the turban 
perpendicularly the appropriate amount of pressure is estimated. 

Tincture of benzoin applied to skin or to the vermilion edge of a lip will 
facQitate adhesion of the tape and iDaintenance of dryness by diverting secre- 
tions of the mouth or nose. 

Special comment upon eyebrow grafts is fitting at this point. Incidental 
to treatment of many severe facial bums, this problem has arisen many times 
We have stated that the free graft is utterly dependent upon its base, rather 
than its edges, for nutrition. A probable exception to this is the scalp graft for 
making an eyebrow. It is a familiar fact that the hair or hair roots within 
the graft, at the time of transfer, usually arc shed. Then a certain per cent 
of the follicles survive and produce new hair. It is noted that often more hairs 
survive near the borders of the graft, and a J-iglier per cent survive in a slender 
graft than in a wide one. Knowing that bold thinning on the deep side of this 
graft destroys many hair follicle bidbs, wc find that less bold thinning and a 
narrower graft begt*® a greater per cent of viable follicles These observations 
indicate that substantial nutriment reaches the graft from its side Two or 
three long narrow grafts, placed side by side at intervals of ten days or more, 
result in survival of more hairs — especially if the knife blade is inserted into 
the donor area and dra^^l parallel to the hair shafts while taking the graft. 

r’OSTOPzra'nvE cake 

Patients having had grafts to tho chin or upper or lower lip receive nothing 
by mouth except liquids through a straw to minimize movement and maintain 
diyness for about one wedw Penunl'in, 25,003 units intramuscularly every 
three hours, is given routinely to ail fcuc grafts — and in any other case where 
local, systemic, or extranccis seX’S's miuKt toastUute a threat — as an additional 
rncasurc of precaution avauisl infection. This is given until the time of ini- 
tial dressing or until asoy* V healing is essured. Dressings on face grafts are 
usually left uiidistuibed for five davs, by which time stitches must be out to 
avoid marks. During this f.vc-day period, the dressings are checked daily to 
insure adequate pressure and prevention of soiling from nasal or oral secretions 
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Drcssinjrs down to those tied directly otcr the prnft may he changed at any 
time, if iieccssaiy to maintain immobility, pressure, and dryncs.s. Elsewhere, 
as on the hand, drcssinjrs upon Wolfe prafLs may he left undisturbed for ton 
dajs or so. 

Early removal of dressings and stitches should he done with the same 
meticulous care tised at the operation in ortler to present any detachment of 
the graft or separation of its edge. The suture's are cut and lca.scd away from 
the stent or the gauze, hy now firmly nioldetl to the nre.i; then the mold is 
teased away from the grisft, starting ul one end, Witli n forceps liolding the 
mold, tlic graft can he gently pushed assay n liit at a time until separated, dis- 
turhanco of the graft is tlius asoidesi This inaiieiiser is faeiliintcii by inserting 
and opening narrow-hladeii scisMirs Ix'tssmi the graft and the gauze. The mold 
is set aside on sterile gauze for reapjilieation if it hits ismiained dry and clean; 
it confoi-ms exactly to the graft and is thus an extelliiit medium for rcappliea- 
tion of pressure. 

All sutures, ns a rule, arc remosed at the initial dressing, especially ujion 
the face, carefully avoiding separation of graft and recipient edge. Edges of 
the graft arc best cleaned ssitb h.sdn«gcn peroside, dried, and 20 per cent mcr« 
curochrome solution is applietl as a slrying and haetenoslatie agent This is 
especially important if any moisture is present alxnit tlic edge A successful 
graft at this time presents a pink color 

Hoapplicnlion of iiressure upon the graft following eliaiising and ticatment 
of any complications (to iio monlioiKsl later), when presuit, icsemhles tlic oug- 
inal dressing at the operating table. A layer of fine mosli gauze, which does 
not tend to stick, and the oiiglnnl gauze mold in its evict picsious position are 
replaced There Is no need now- for grcasjs*gjmze. In fact it is best asolded, 
because the prolonged presence of a greasy substance encourages maceration 
and incubates any residual bacteria in a warm, moist, and imtruions medium 
inesitablo in secretions or decomposing tissue. This mold, usually hardened hy 
the serum exuded and oiiginal saline soUAioit’^and capable of re-estahlishing 
perfect uniform pressure, Is to he reapplied. A strip of tape across it will fix 
it “home” as gentle but firm jircssuie is again applied as iii the original fixation ^ 
Those procedures are repeated daily or every other day for a week or two, de- 
pending upon how clean and dry the edges are and how the central area is 
“taking.” By then the graft is losing its pinkish hue and taking on the colo” 
of the donor site It will have shrunk to a \aciahlc extent and the mold soiled 
so that it will be duscarded There may' be a slight cle\ation of the scar about 
the graft where it conformed to the mold and where scar has joined the graft 
and border of the defect. Fibrosis has, of course, occurred between the gra+t 
and its recipient bed, this tends to cause wrinkling of the graft as it undergoes 
Its inevitable siirinking To minimize the amount of shrinking and to keep the 
graft permanently flat, pressure must be maintained for at least three or lovt 
weeks The grafts will usually haxe regained their donor site color by tiie 
fourth to fifth week and will often soften sufficiently at tlie end of six to eight 
weeks so that it can be determined whether any excision or readjustment of 
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the edges -will be necessarJ^ Patients should be told that edges of these grafts 
may be raised, thickened, or show stitch marks and that a relatively minor sec- 
ondary surgical procedure will be necessary or, at least, advisable. 

COMPLICATIONS 

Complications which may be noted at initial dressing and a method of 
treating them are as follows: 

1. Blebs on the graft surface. These should be gently opened witli a sharp 
blade, fluid expressed, and 20 per cent mercnrochrome applied. 

2. Separations at the suture line. These can be reapproximated and held 
in position witii strips of flamed adhesive tape, about 1 by t/g inch, applied 
gently directly across the edge. 

3 Hematomas under the graft. These usually arc indicated by a cir- 
cumscribed dark red area within the graft, with more or less bulging If at 
the edge, it is evacuated by simple expression, reapproximating the edge with 
flamed adlirsn e. If the hematoma is not at the cdgc,<it can be evacuated through 
a stab wound with a bayonet-pointed blade. 

4 Scrum under the graft This complication is handled similarly to hema- 
tomas Areas of serous accumulation arc denoted by fluctuant bulges with 
a pale pink or slightly cyanotic hue The graft is often viable in those areas 
and there is a good chance that, if the senim is evacuated, this skm may became 
attached and survive following rcappVication of pressure. 

5. Areas of necrosis. These, m our experience, are usually small and in- 
voke only the superficial portion of the graft. They appear as a demarcated 
blue or black area along an edge or within the graft Nothing is to be gained 
by disturbing them as separation takes place between th& eighth to twelfth day, 
when the superficial necrotic tissue can be dpsccted.off witli small scissors, leav- 
ing the viable deep surface of the graft; it has the appearance of a pinkish- 
mottled dermis, closely resembling a skin graft donor site Our preferred appli- 
cation is a single-ply, fine mesh, scarlet red gauze, over which the usual pressure 
dressing is reapplied while dry cpIthclizalioA'eiisues This commonly requires 
at least one week, but sometimes two to four weeks 

Any of these complications can occur during the first two weeks and should 
be carefully scrutinized and patiently appraLsed and treated. 

6. A remote, unpredictable ami uneontroVablc complratiou in some eases 
IS pigmentation of the graft. Why this oeciu-s more in some individiials and 
in fact, why it occurs at all is not explained so far as no know We ha\c noted 
it more often in dark-skinned individuals and it seems to be permanent. It 
may he possible that tattooing of these grafts to impro\c the color matcliing 
will be generally available in the near future. Thus far we ha\c had no ex- 
perience with it but arc procuring the equipment for its trial. 

SUUUARr 

A TDiicw of the technical considerations in Wolfe graft teelmique has been 
recorded. No claim is made for originality in any portion of this article. How - 
over, the utilitarian value ami functional and cosmetic satisfaction of the Wfjlf" 
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graft liavc l)ecomc more appreciated incidental to the innumerable indications 
for Its use in definitive uar surgery* 

Since its limitations arc so definite, the fecliniiiue so exacting, and its suc- 
cess so dependent upon oliscrvation of the many fine considerations in its man- 
agement, «e feel that a reconl of obscrsations in 100 or more eases may con- 
stitute a helpful guide to those \iho arc interested in npi'lication and improve 
nicnt of this type of graft. 

Ilvcrj step SVC lm\c considered and each small point that lin.s liccn disciKseil 
IS, wo bclic\c, important. Omission of any one may cause loss of part or all 
of a graft, or at least a sulistandard or disappointing result Observation of all 
of them w ill give the optimum chance for success niul cncounigc greater use of 
the free full-thickness graft. 



RECURRENT PARATHYROID ADEN05IA 
A Case Kri*onT 

Lloyd B. Budk, .lit, M.D.,* Asv Ardob, Mich. 

(From the Dtparimnl of Svrgtry, Univtrtttg of llicMgan Jlfrdioal School) 

M any articles Jia\e been poblishcd on h3'pcrparathyroi(]i5m, Its xnried 
manifestations hnAc been noled anil great ailMinec in the pathologic pbjsi- 
olog>’ has been made This rejiort coneems one more lariation of the disease. 
It is bclicicd that this is the first report of a ease of recurrent paratbjroid 
adenoma occurring m a glandular graft. 


CASE nEYORT 

L IL Li A 31 year oU while nen«p.aper eilitor, Arrt rame to (lie UniTerrity Hospital 
on March 3, 1013 lie enlercl with a chief complaint of “sore knee*.” lie hail been in 
perfect health until one jxar prior to A'lmis«ion, at uliieli time he expcnenreil the in«iiliou» 
onset of nchiBg in the knees. The*e eympioni* were fontinuoii* nnil proerc»«ive in mtCD'ity 
On the aArice ot his piij’ieian he hml nil of the upi'Ct teeth culTnclfil. whveii failol to be 
effective m proJucmg a remission Eight months Inter the elbows bernme simihrly affected. 
Four treeks before he came to this liospital he was puMnsg n car anil qu.tc sudJ'’nl)’ bad 
serere paia oter the left libial tubercle. Thercnfler, fletion nn« markedly Iniutcd nlthough 
he was sot totally locnpncitated. One week Inter, while walking, the left leg suddenly be 
came \ery weak iind he fell to the ground The Knee l>eeame quite swollen and he M*iied 
his physician, who aspirated bloody fluid from the knee joint. A roerigcnogrnni of thw 

Table I. Souaiaby or Beml Fcsction 


Krx* BUN.t UREA CUARANCS 

fRlXE (MO <7e) (Mo. (1 st HR.) (gMDItR.) .N, R.\Y 

Loaied .. ~ W 317« faiBiiSiyniai 

withw.BC. ealcifieiition 

Same 62 S 39.4 28% 23% Same 

Same 51.3 712i 53% Same 

•Jtonproieln nllrosen. (Dlood urea nltroeen. 


1943 

1945 

1946 


Table II Sdmsiart or Bloob Chghistby 


1<){3 

Preoperafive 
Postoperatne 
24 hours 
48 hours 
72 hours 
120 hours 

1945 

Preoperativa 
PostoperatiTO 
24 hours 
48 hours 
72 hours 
10 months 


(UO.%) (MG.%) 


leo 

11.7 


•Bodanslty u 


95 



96 


knee was made and the patient referred to an orthopedic surgeon. The latter diagnosed 
the disease correctly and referred h»m to this hospitaL 

Systemic review revealed oecasMoial nausea, which the patient believed was dne to 
‘'nervonsne«s”; once or twice dnnng a nine months' period he vomited. He had no nrh 
symptoms except for a slight increase in fieqoency. A twenty two pound weight loss 
occurred in the eighteen months prior to admission. There had been no change in the 
of the head as determined by hat Me. 



Past history was irrevelant as was the fcnuly history except for the death of 
the a-re of 58 years, four months following a goiter operation. The exact cause of death 


was not known. v i 

Positire physical findings consisted of a. very small, firm, nodular mass just to the lett 
of the trafdiea and just at . of the There was a fusiform nontcndcr maw 

e- each tihial tnbercle./v were / en, with evidence of fluid in the 

"oist spaces There was / Of' ' condyles of both elbows. 

I V” 
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X ray examination includeJ a study of the shulI, imndibJc, spine, pelvis, ribs, the long 
bones, and tho knees. The significant findings were: 

{1) Prominence of tlic trabecular pottcra and dccalciiicntion throughout tho entire 
skeleton This was especially pronounccil in the shall (Fig. I). 

(2) Small cjsta in tho tibial tubercles bilaterally. Tlierc uas also a c}stic area in the 
lateral condjle of the left femur. These ore shown in Fig 2. 

(3) Cjstic lesions were present in the fourth, nixth, and seventh ribs on tho right side 
and ID the third rib on the left Fractures were present through tho c>stie areas in the 
posterior axillary line of the sixth and serenth ribs on tho right. 

(4) Tlicre was markod calcium deposition in llie parenehymn of both kidneys. In 
Fig 3 this calcification is dcmon"tralrd to good Adv.antago ns well as a large muUilocnlar 
cyst in tho- right ilium. 

(5) The lamina dura about the teeth was obsent. 



Signijicant Labwatory Fxtulmgs — The serum calcium was 15 8 mg per cent while the 
inorganic phosphorus was 4 0 rog per cent Alkaline phosphatase was 19 5 Bodansky units 
and the acid phosphatase was 6 3 King Armstrong units The urine was loaded with white 
blood cells. tVliile there was moderate impairmimt of renal function by the urea clearance 
teat (Table I), the blood nrea nitrogen was within normal limits The Sulkowitch test showed 
a four plus reaction for calcium excretion 

The diagnosis of hyperparathyroidism probably doe to a parathyroid adenoma was 
apparent and on March 13, 1943, ten days after admission, operation «as performed. A 
tumor mass measuring 2i^ by 2 by 2 cm. was fonnd in the position of the parathyro.d 
Beneath the lower pole of the left lobe of the thyroid. The mass was completely excised 
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was 3.5 tng. per cent. Alkalino phosphatase was 7.8 Uodansk 7 units and acid phosphatase 
was 4 6 Kiag Armstrong units. The unaalysis was the same as on the previous admission; 
tliere was further impairment of renal fanetiaB and the blood urea nitrogen was 39.4 mg. 
per cent. 

X-ray eramination revealed destructive lesions in both iliac bones. In the multilocular 
c} ts there were areas which showed definite evidence of repair since 1943, while other areas 
‘howed, progression in the eitent of destruction. The flat plate of the abdomen showed the 
tame extensive ealeification. There was itregnlatity in the dist&l ends of both ctavides, 
po‘'«ibly the results of bone destruction. 

Tin- diagnosis of a recurrent parathyroid adenoma producing hyperparathyroidism was 
made, ainl on March 16, 1945, opcntioii was performed. At operation a firm gray tumor mass 
was found in the sternothyroid muscle The mass was completely excised and was found to 
•I’-nsure 2.5 by 2 by 1.5 CB. 
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»lio«eil it to be loaded iiith uhitc blooil ctlU without the pre«ence of crgani«nis He has 
been adiised to baie further urologic inTestigatioD 

X raj examination slio«e<l complete recolcifr ition of the skull aiul partial reminornli 
zation of the cerrical spine. The cyclic areas were nearly recileified. In this regard the 
alkaline phospliataxe was normal A scout film of the abdomen revealed the tubular caki 
ficalion to be unehaiiged, arul, nf ioor“P, it la rttremeU doul>tfu\ that this will e'er signifi 
cantly improic. 

EepoTt . — 

rrimnry tiiinor.- The tumor mavs measured 2V4 bj U bj i cm It was a large para 
thyroid adenoinj, showing areas of sclerosis and caleificaflon. In a lew areas there wore 
eosinophilic celts and there were areas of oh] hemorrhage. Along one border there was a 
small amount of thyroid tissue There was some indication lint this adonoma may have 
penetrated its capsule This is nieatione<] to call attention to the pOi«ibilit\ of local recur 
rence (Fig 4). 

Hecvrrenee. A large adenoma of tl e parathyroid wii« found in which there wiw lana 
tion of cell type, there being Txdh small, dark chief cells ani larger “wasserhcHc” cell-* 
fonnectiie tissue trabeculae and mans lirge bloo<l S{iatcs»werc found within the ndenoma 
but there was no neero*!' There was’nbondant old lieinorrhage^ borit within and sorroumling 
the adenoma. The adenoiimtouii lis>.oe was not encaiwulalcd. «orie of the lobules extending 
between bundles of sttutevl rouvle. J-ome of tins cells of the twlenmn'v wcie ntjpual iti 
respect to shape ‘and nuclear conieot In general this murreiit idciioma wus smuUr to 
that rewoxed two years ago except that foci of eo-liwpluW s-clU were «l>»cnt m tlw*. ]>Te*ent 
specimen, and sclerosis wft».le«s'ii>arke«1 (F«g« 5 and 

Tlio clinical niaiillestntion’s in boOi n'l'tinifos woto t.tjik'iil ol liyjicriidiM- 
thjToidism and iciiuiip no .sik-cmI coninKMit On the otlicr homl, tlirrc arc 
sctcral pathologic aspects of this tasc whuli should be cm]iliasizp(l 

Pirn of all, tlic capsule of Hit* piimaij tumor had been pfiictuiled iiml the 
possibility of recurrence suggested This 'failed, to occur at tbc site of tlic 
original tumor. Instead, rwumuec uppnretttly wcuii\‘d as the result of ptv‘- 
liforation of the tinnsplnnt uitli n.u-lnm ol tlio manifestations tif hypcrpain- 
Uwroidism 

Sicond, (he oitginnl tumor was pathobigitally a paintlijioid adcnotii.i, 
which, of eoiir'C, is no longci'a nioili<al oddity, it pnsentod no chaiactc risti'’' 
of maligniincy except fm peiietiatioii of tlie eaiisulc Oir tlie ofJicr hand, in 
the recurrent tumor some «’if the colls moio levv tyjde.d, theie was no cneap 
*•111311011. at d strands of cells were found between mu'iele iiuiidles The patliolo 
aixts at the rnixersity Hospital aio ol the opiiiioii that lids tumor should not 
1 n‘ diagnosed {is enreinoma. Wbilw theic hvo tmld pkoiworphie and Inpcr- 
clirom.Ttie ehaiiges in 'omo of tlie cells, tlie liimor js still of a will-din’crontiafed 
'M'e. The nitcrminghiig of tumor and muscle iKsd md itnjili iinn'ixo growth 
smec tiio tran.splaiit could not base bad a liniitiiig eiijwiilc on .nil sides. 

SUMMXBY 

e.ase report is pn-snilid of a iwitn-iif who li.ul a par.itli' roid ndenomi 
At oj'eration j, fragitient of Ibc adimuma was Imiisplantrd Ixlwuu the sti.,|i 
tiuschs of ll'^ijeclrv Txiii yinp^ilcr the |Mlient nlurnid with .i iMurnii." 
of all ii'.nnrfcst^ufioMs of h'|<l{st»wjf^r»\i;l«sm and ii ns-iirniit adui'ue.a at t'l' 
site of the knifl IVthlloin^Hs, lii'iflnV liinuir wus isin^idi nd in.ili '• 

' }r.}, 
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wounds The deep loop of the suture passes througli the galea about 1 om. from 
the edge and the superficial portion is through the cutaneous surface as near 
the free_n5areins.as. possible (Pig. 2). In this manner skin and galea are ae- 
l and excellent healing is obtained (Fig 3). 



UB I— The u*uel t'vc-Iajer tcchni^ge of soelp suture *»»th int»rrutJt"iI »fl)t eutufte in both 
cal«a •n4 skip 



It is desirable to leave the cut ends of the wire long enough s<j that they 
can be castly identified later, since the «cali> reaction is so minitnal that some 
may l>c ovcrlookc*! in removing if the ends aru cut too short. 



Tlin KFFECTS ANT) DHAWnACKS IN THE USE. OF HEPARIN 
IN HETAUDINO MENSTRl'UM 
I)Avin Wrivnj, M.D., asi» Ktitr litKcr, M.D, Nnw VoriK. N. Y. 

^VlTll Tnr TraiNicvi. A‘«i<;tvs*ci: nr Fummistk T. Sciins* .»m> Solomon ‘'Nttez 

I From ef iittUftnf, ,\V«r Tofl itfJiivl Ci'llf-J', Florrrr antj Fi/t/l Jrfftf 

//(Xpliilf, OHil tie J/ftro/oft/om Cftearci I'ltitJ 

T he iiso of antieonRuiftnt therapy in tlie trcatnciil an<l prevention o£ 
thromljo emb'*!io «lKcases*‘*- as well ax in tlie treatment of frovtlit'*** 
IS bccoinini; more widesprea*! ns lime pavvos M'hile ilicumarol can be taben 
orally it li,*.' ibc fbsJiiiet divaihantnce-s of bavinp a rafber extensive lime lay 
between ndmiiii^'ntioii niid nnticoagulatit netioti nrd of ofTcrinff eonsklcralle 
difilcullies in prodi •tfi* pr>per «!««nce in rneh intliridnal case. These 
cnltie* make it imposs-Me to «%•> the «Inie where an irnineiliate ami preilictab'e 
elTcct on Iwttitiff ineclitnKni Isdesire*!. 

Jl-pari lowcw. •’.hich sloes not bare these disadvantages must be ad* 
nrnis’er* d intrav niousty, preferably by intrasefioii* drip, and its use is rather 
cOitly. It »r' re^'^e, tmd* rtr;*datde that any method obviatinp ihc'e difil* 
cullies ti, ihe ',■>0 of a retardinjr wenslrijum «o«M be a ibslmel step forward 
Loewi' ail 1 his eoM-lHi-ators* have used heparin in PitlJn’s menstruum sub* 
cut.iiie isl^ Ml « '^’cs of rabbits and described satisfactory results. They 

iirseril' even j.nd prufonped eNvjtions of (he clottinp time for lonfr perwL 
of time after one dipositiun of the preparation. Ijitcr, two of these authors' 
reported favornblf- r* suits in bftien cases of thrombophlebitis, llrj-son and 
Code' obtained elevations of the eloltinp time for from seventeen In revenfy 
hours in Ours by . '.eans of hrimrln in a beeswns mixture injected iiitrnmuseu- 

HurinR the emir'e of rertain CTi'criments on the pmention of panprene 
sulise<iueiit (n frostbite !iy the n»c of heparin, we found it nccossarj* to fcareh 
for a rn'lliod by wliieli heparin could be admioisten.d in siiisle injci lions to 
cxperiiiii’Mtnl niiimaU. The effect was supposed to bo a Iong-Ias1:ti?. predic- 
able, and even dev ation of the dotting lime a 5 one would desire ft for use m 
p.itients One hu7idrcd soenty-five rats and forty-five rabbits were used m 
the different phases of these experiments. Two pr»parations* were utili’cd 
in these experiments based on the suggestion of Loew- using hennrin in Pd* 
kin’s menstruum. The composition of (he two preparafions, whieh differ only 
by way of the V'ssocoii'trictor added to one of them,, is shoi.T :ii Table I. 
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TiBi .2 I Co>irosRioxs OT LI* 9 isp LI* 10 



LP D 
(lin.) 

LP 10 
(MR) 

Crystallized eodiura salt of hepnna 

100 0 

100 0 

ClilorbutaDol 

00 

05 

J’ucupioa deliydroeblorido 

10 

1.0 

1/pinephrine hydrochlorulo 

10 


Ephedniw sulfate 



Pjfkin ’s mpnatriium (<is ad) 

20 pr 



The addition of u vasoconstrictor to prciiaratioii IjI* 9 further contributes to 
the slov/ absorption of the heparin. Clotting; tunes uerc determined by the 
Lee-lVhite modification of Howell’s method performed on heart blood in both 
rats and rabbits The normal clotting lime in rats by this method is between 
2V^ and 9 minutes ; m the rabbit between 4 and 12 iniinites. 

A single subculaneous deposition of 01 c.c. of the preparations LP 9 and 
LP 10 in rats results in a marhed elevation of tbc clotting. turn for at least 
twelve hours, but of a rather w»c\en charaetor. The bcgiimuig of the pro- 
longation occurs considerably earlier with the preparation w'ifhout vasocon* 
Btcictor than it does with the other. In general. U was our impression that 
preparation LP 10 (without vasoconstrictors) gives n more T^^ipd effect but 
docs not last so long as a deposition of LP 9 (with vnsoeonstrictuis) ' None of 
the preparations produces an even prolongation of the clotting tiino during the 
period of its effectiveness (Tf.blc II) . 
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Tabie III The AcTir>\- of Covbivatjons of LP 9 ano I.P 10 IWifs IsiFn-rniN rrftSwi 
AVD DirrrrcNT i>iTEs \SKru\ Rats! 



0 1 cf. LP 0 + 01 pp. 1.P 1ft Ml Kime Norw.I !J inin 

01 pp^Ll’^O + ni p.p. LP 10 in .l«f -a. i„ir ()>pr2lr 


These difRpulties. iii so fai as the ipt is lonctrnrd, iiie' l.irccU ojAh'"-' 
hy injectin': Milicutancoii'il* into the tail Here Ilie shin is (irmly bound 
«io\ni to the subciitaneons ti'Ane'*, effecti\oly jni’rcnto.R the formation of 
large hematomas. Of fifty-one rats tlim lnnte«l, <hi!y thirteen ihi'l a:id the 
remainder weic adequately hei*arini/c<l for the desired period of time. 

The rats nhich died after iigcction into the fail, moreover, all died wilhm 
one-half hour after injection, inany with con^'aK^ons and gross hleedimr from 
the nose and mouth Autopsy on eleien of these showed multiple fresh pul- 
monary infarctions 'indicating that the I‘ilkin’» menstnium hail found its w8> 
•lircetly into a acui. That this is a relathely mfreniicnt accident is indiented 
by the fact that out of a total of mote than 150 tail injections gnen it occurred 
only thirteen times Gangrene of the tail frequently deseloped in rats thus 
treated dnr to luteifereiicc with the circnlalion. but this docs not interfere 
will th TieatPiCit if e,.ch injeclion is made proMiual to the preceding one 
T'ortyft'p rebbits were hepaninzed by the subcutaneous route using the 
jiriiuirat uus I l •’ > 1 ! 1’ lb <Mmbinations of both. All of them, os far 
. s th'*s we.e .111 'I'sie < ■ M '•! heiniitom.is at the site of the second and 

s* ii.eqiuut 11 I '.nj i.i.iii> ‘I., "grts of a scscre anemia. 

In human b- .i.as .leman ■ -s ,>i.)isih|j occur at the site of injections 
indicated bv nitin.e pani histing for many hours, but they arc comparatnel.' 
innocuous due to the diffoimt lelation between the sire of tlie hematoma 
and the total blood solumc .looser it has been our evpericnce that .s.ooroM* 
m.itciA 50 per cent more heparin is needed in liuman beings when gnen b\ 
subcutaneous deposition than by iiitrasenous drip. Howe\er. patients who 
haA e already s-ifTcred blood loss, as Avell ,is anemic p.stients. sliotiUl be aa atchr-I 
carefully and transfusions giA'CTi immediately if signs of further blood loss 
.should appear. 

SUJIMSRS S'Cn CO^CLt>IO^S 

1 The Aiihie of prolonged hepaiinization is discussed hriofly and the 
h'er.aturc on ref.iuiing menstrua reviewed 

o Althougli the clotting times obtained after a single deposition of Lepamr 
in PUkin’s cienstniuci shoAVs considerable spikes, a satisfactory clcAation ron be 

produced for twentA -four hours Aiith I 'n experimental . 

3. In small animals rcpfflfed adnmiistiF ' i V®]”* 

in Pitkin's menstruum leads to the large hemat' 

only trap the heparin ancl.j.reAt arinization 

e.anse the death of tl , 
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4 Thc-vf diOioultU'S aro OAPrcomc iii llso rat by iiijpction into the tail. 

.5 III hiiiii.in fumy’s tin small sire of liematomns compared to the total 
lilrtod AoiiiiTio prohnblj remleis them ^•s^ iinportaiif blit pieat care .should be 
(xcrciscd m nin'mie ]'atioi.fs 
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TANTALUM SCALP SUTUIIES 

Lieutex \nt CosiJi vxDm C. IIitxter Siiaj»EN. Lifi.texist Comj!\xdes HoEEirr 
II. PLDrx?, .\XD LiruTfx\XT Colux S. MtcCtnrv, Stoicti. Cor.i-«, U.S.NR. 
(From the TCevromirg^nl !ten%ee, pepiutmmt of Kurgerg, V. S. .Vfliaf Uorpitaf, 
.Va^irtBof S'oiel Jlrdteal Center. l!ethr$ila, Md.) 

T IIL m^tliod of siiturmiT llip «a*alj> has olianjioil \pr.v little darin? the period 
of development of netirosur^rcrj-. The two-layer tcchiiinuc {Figr. 1), using 
silk in the palca and skin, has l)ccoine ututcrsally accepted SHuht variatiors, 
such as continuous silk nr dettrnl in the skin, have been advocated by some sur- 
pcoas, hut most ha\c ndherctl to flip prineipje of rloslnp the .scalp in l«o layers, 
Baln'iii’k popularized the iLse of stainless steel ns a suture material. Cone hn« 
used lor jenrs a ^x■^1lc.^l inatlre^ stitch of this material in closing ertniotomy 
uounds This mcthcxl probably is employed by other surgeons. 

The twodnyer teelmi^iue prodiiees excellent voumls but does possess several 
dtead\antagcs A large amount of foreign material is buried in the scalp, adding 
a potential source of itifwtion. K\en uitlioiit infection the sutures may produce 
a poii i of loinl irnlalion in the scalp and necessitate removal It is not tineom- 
tnoTi, iseii many months after operation, to ha^e a p.stirnt complain of catching 
the teeth of a comb I't an old suture that has worked to the surface 

The two l.i\i r teoliiii«]ue s i lidious procedure which consumes unneeessar)’ 
time .11 tlu (Mil i.f the nperriiou wbcii the pencral condition of the patient may 
be the c.inso of sofiio eoiKs'ni; riirtJu rmore, during the additional time cf 
I losure a f.ir greater nmouiU of blood is lost tban is pcncrnlly appreciated. Be- 
i.iu>o of these factors, ft seme.1 worth while to inrestigate other methods that 
wi*i ' more nipid aii.l did not base biirieil Mitiirc material in the scalp. 

It has been a eoinmon practice to «se n single Layer of intcrnipted heaa-y 
silk sutures for scoondarj' closure of a craniotomy. This sa\ed pinrh time and 
produced satisfactory' results It seemed logical to adapt IhL procedure to the 
primary closure of se.slp wounds. tVe used silk at first, but found that through- 
a.id through sutures placed wnne distance from the scalp edge tended to ecert 
the edges and d.d not pixuluce the desired fine line of healing If this method 
of suti.ie were 'or.MTlcd info a mattress typo, returning through the scalp a 
r<v. millinutcrs from tiie margins, accurate approximation was ohtaiEed but re- 
action and often minute stilc/i infection occurred T/icsc foafuies were ohjVe- 
tionable, and the method was not used routinely even thougli mechanically 
satisfactory. 

The introduction of tantalum afforded a material which produced no tiv>ue 
reaction It is used cxlcnshely as a nerve suture material and should be 
equally effective in the scalp. During the past year interrupted mattress su- 
tures of fine tantalum wiic (0007) liaxc been used to close all craniotomy 



SHELDEN ET AI* : TANTALXrM SCALP SUTURES 


107 


wounds The deep loop of the suture passes through the galea about 1 cm. from 
the edge and the superficial portion is through the cutaneous surface as near 
the free margins as possible (Fig 2). In this manner skin and galea are ac- 
curately approximated and excellent healing is obtained (Fig. 3). 



fU l*^ThB usual t^\o>la}«r t«chni<iu« of ootlp suture 'viih <nt«rrupt'vl sliK sutures In both 



It is desirable to Icatc the cut ends of Hie wire long enough "-j tlial they 
c.an be easily identified blcr, sin^c the scalp reaction is so mininal that some 
may lie oxctlookc^l in removing il the ends are ml too short. 



‘•UBfiERY 


lOS 


An added feature js tlie fixation of the ure^sinir. The gauze mesh is held 
by the cut ends of the wire so that the traiw ]»Iu«.d diieetly on the suture lin- 
is Jiccuratcls licld, llius jimenting iK* drcssmit I'lom «liding bacK and foith 
This may be as impoi tatit as the aiiplication of wound towels diirincr tl e opcr 
tioD. 

The wile sutui'cs are easily reniosed without d'-sci'niifTt to Ihe patient and 
the ultimate result is u well-healed wounfl'wliich .onlains no foiciTi 
(Fur 4) . . . • 




\ N'nw SUCTION TUIin FOR CHEST AND ABDOMINAL 
OPERATIONS 

CiR'Oov. MD. Svv Uc^-NCisco, C^uf. 

<{rc-n th> oj khftje'>- :sliinfonl Imif.iity School of Vfluiiiel 

F OK a miinLi-i oi %<.ars ii mwlification oi tlic Pool aljtlsmmal suction tniiolias 
been in nsexin; thc'i,uJviia! clinic scry?c at §tanCortl UnivcrM’fv Hftspifal. ' It 
was primaiilv designed lov operations within {ht- chest, Init it is eqwalij uscfvd 
in abdominal procedures 

The new tube is intei>*h?nge.ihlc wjlk the ctmseutional Pool tube so that 
either emc nay be used dining an’ ojicration without disconnecting the suction 
Tlic cap IS oceentrieallj placed so that suction may be used on tbe sides of the 
ehtit or abdominal unlJ, as well as on tin* Ixittom of the cavity. Tlie cap is also 
detiieh.dile, which facilitates cleaning. * 

KUc 1 



Till- iH'u tube* i.js M-i- uds .ntage of ih' sn*-u- u Imui; .i|>]ilii.sj lu tin; i-ud 
'-f tlic lUstriiimiit nitlicr liaii a i.ii? the snh-N. as in the PikiI tiilx- Tins j'cr 
mils the comi»l< to iis]iira(ioii ot innl'i .s of bbs»,l jind rxmLli- Clots and filiriii 
v_u be remoNinl willi vase tmm 'It >im«.th s.tT‘'‘»«s ••{ the :i\xi*>minnl and chest 
w.ills \\ hence c r jh sstbb-. siiclion is iis«sl lusli ,.-1 m slKin"iiii’ iIk n b' 1< s-si iii. -• 
tlio amount of traum.n. with resultant |iie\tntii)r of niln mmus 
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INTESTINAL ORSTIiECTION DUE TO PERFORATIONS OF THE 
GALL BLADDER 


Ax An\,l\si 3 or FoTtT\-.OxE C'SEs OP PEKFOS-iTn) Gux Bl-IDDo: IX Elfvex or 
Which Tuise W is .V-ssociited IvTEsm'ii, OBsritvcnos 
Alex ixortt Bur?*, Ill, JI D , axd IIexbt N. E-uaaxs, 31 D., B vltixiore, 3Ip. 
fFron c/ Pa'liolnpy, Ifrfifot Sc*®** 

•'vJ tkf Jckiu ;70foiu /7<Mist«0 

G allstone ileus Jhe muJl ot pcrforalions ct the gali bladder iolo tie 
intestinal tract, has receietd ntich attention in the literature. We bare 
‘■een mile to finJ nothinc in the literature which draws attention to the relation 
01 otlx.’ tjiTics u( call bli(l<ler perforation to iotestinal ol’slruction. Since in this 
present study, perforations of the fall bladder wilhcnt fistula formation bare 
resttlied in er.tr ctKshalf of the intestical obstructions in our total series, it i* 
'housht worth while to draw spceific atteotioo to the inilammatofy results of 
sail bladder perforation as a caus«* of intestinal obstruction. 

Tlio «.ir 2 i''fil p’cords for the past twenty years (1D26 to 1915) and all the 
autops}' riCiipU ^'nee the openia© this hospital {1?S9 to 1943), a period o! 
fifty-five yenn, ha\c been searched for cosvs of perfotation of the gall bladder. 
Forty^onc casc^ '.■^*0 found, esclusivc of those on a tro.imatic basis These cases 
hare »'»efi dn'hh’.' lecording to Nfemeler’s olassiScation info ihreo gnxips; 

T..?’ I (Acute jfrcc perforation into the peritoneal cavity), 13 cases 
Tiii ll .b.»cu;e perforation with pcricholeei^tic abscess), 35 eases 
Type III (P. rCoration into a viscus), 13 cases 


Of tiic cl^ien cases in this senes in which intestinal obstruction -^as an as- 
sociated factor fire patients (3S per cent) were seen with tyT® I t'erforatioiu, 
one (7 per cent) with H perforations, and five (35 per cent) witL t%-pe HI 


perforations 

In the last group the five cav^ of cbstnicHon were due to the cstnision of 
MlUtoucs into the intestinal tract with resnltant “gallstone ileus “ Tlie other 
cases of t^Te III perforation, althouch associated with cholecystenten.* 
fC'nlas did not result in gallstone oletni-iio-> The ob-tructions ossdc'atcd with 
the o-ter tvTCs of gaU bladder perforation enh-r wci. paralytic m nature due 
to rencraliied peritonitis or were doe to pressupv-^ a the intes- 

tsui* tract by an mflammalory mass^ The fac|f ) r.j ^ ice 


1 
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o1'strjctI\c sjmptoms cither overshadowed the symptoms of cholecystitis with 
perforation or confused the diagnosis made us decide to put this analysis of our 
eases on record. 

oenerUj considerations 

Incidence nf Gall Bladder /^er/orafions. — Our series of forty-one perfora- 
tions of the gall bladder represents all those available in the surgical records of 
the Johns Hopkins Hospital for the twenty-year period, Januarj*, 1926, to Jan- 
uarj-, 1945, plus all the autopsj* material from 1889 to Januar3', 1945 (a period 
of fi^’O-flvc jears) During the periods stated there uerc 11,794 gall bladder 
opcraiions in which the incidence of perforation was 0 3 per cent (twenty-nine 
eases) and tncre were 19,274 autopsies in which the incidence of gall bladder 
icrforation was 0 01 per cent (seventeen eases), Twche of the eases in this 
series were counted under both headings. All of the T35 gall bladder operations 
at this hospital from 1669 to 1924 have been analysed by Blalrtok (1924). In 
tills group there was one ehofeeyilcnfcrie fistula and there were nmctei n eases of 
pcrilonitis due to gall bladder disease 

Cowley and Harkins (1943) found an average ineidene' oi 2 6 per cent 
perforations m 12,915 reported operations on the gall bladder The lowest in- 
cidence of perforation (0 9 per cent) was in their senes of twenty-five eases 
reported at Henrj’ Ford Hospital. The highest incidence, 12 1 per rcnl, was 
reported by Sfentrer (1930). On the other band, when only rases of aeuiis 
cholccj'stltis arc considered, the incidence is higher Cowley and Harkins (1943) 
reported an oscrago iticidcnco of 130 percent in a collrclcd senes oj 2,201 cases 
of acute cholccj'stitls. Ilicken and Coray (1943) reported that their twenty- 
four cases of gall bladder perforation represent “25.0 per cent of all the ‘ooulo 
gall bladdcm’ operated upon ” 

ilorlaUhj Vrom Free VerforaUont of the Gall Bladdcr.—J-A jI.p group of 
nine patients operated upon (Tables 1, II, and HI) there were five deatlis (55 
per cent mortality). In this group, two cases (Cases 3 and 5) w^'re dwimoscsl 
correctly and the p-’tionts underwent cholccystcetom}’. One of ’1, 14c un-d ol. the 
second poptoperatne day of a cerebral saseula • accident csw.uicd wir. .1 ■ i"!- 
plcte richt iKmiplepia. The othiT died on the fourth p'l'* operatise •’•'V'with 
what prosed to lie at nntnpsj n mplure of the left sentnel*' .Viioll.t r hatn nt 
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Table It Nieme-E' 


PnrWPFBATIVF m lfiNO-»I, 


51, \V^ Arute [•nncrp'ititi 


P. 


OeneraliveJ purulent pen 7-1. W, 
fieneraliie-l lule pen* .-in 


Acute evarerlution nf chronic 
rliuIccjatiliA uith lithiBOs; 

DO mcDtioD of perforation 
IVrfoniioti of gall MuMer O.olwjftectoisT 


Flploratory lapamtonir. 
rliolfcjitpcfcmr, jii iiu 
iige of pcntcneal ne'e 
Urniriiee of pfrfnntri pJ 

lihdlff (choleer'tattfct 


l. uN free pcrfi r ilinn 


\.ute e\a<ert>ntion.of clirouic 
cl oovyrCitif with rluJelitli' 
pnrtUlic i!«os 


Primage of gall Usto* 
pea; eilhioaesaadtii 
gi’BCrnl (icritotieal nn' 


\cii*e ciioloi'y«titi» with per- 
foration reeiilliDg ID gen 
cmlirisl pcn'IonilH 


Cholccjrteotoay and d"’' 


Vcilti cli'jVi’i* !tl«; To* >1 <54 VV . 

mil ulii/h ti*f Jf 

rnptiin'i' wt) iioi 
irC'l nml niul 
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' nnici «te» 
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Pr) [u/iloniiii /hwi^Ji p 

Mllh-I llir liT omi’lil'jlll • 1 

lUd tfUIl"i< '* <<il>ll1 
r\J e 1 » ut.- fr. 0 [ . -f.,r 47 \\ , 

itmn Hifl. i«c i]< of tiilo M 

ihOMl |> il!u HI piltcr • 


Ext 


xploratorj lapsrtifosi * 
(frtinsge of 
right ttgoiaal ttg^r 
Inter, enterontomr oi f- 
fur »Dtf*fiaal oMiw**® 


X'ute pycloDcphritm bed 
acute clioleeyatMie with 
ehoh-lalita'i* 


Cliuh'ci«tovtoiur mil ^ 

«Se7«’plwi'“7 “f*" 

oniv o\er pnip'rile s'* 


ln>p«tini) olq-tewtinn <!uo li 
>nt) iiiiui ilnr> or ncuplKtic 
*rtnl mn*"* (acute com 
plctp) 


Expluratort laiwtj"’’ 
minnl ileo*toniy iw P 
111 le I'enph'iii nt n't" 


ChDlo.j-t«tnaic * 


anil T.F Tjidioid feior (Wl) 
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Ai'l'TF KKKF I’H.)'CiK\Tlf’N'l 


RESULT STONES B VrTr»tlOLOr.\ 


PATllOLwn 


Well 

Well 


S'li/ili flurmt hemoUtiCQS Friihle rupturvil p^ll bisildcr removeil at 


fill] Uadiler. no crontli in 7i Ituptured f.-all hladJer lirained but not re 


(i.tll bladder and general pen 
tnneal ea\«*\, F*ch rnf« 
(liejv\ CTuntb), and cimnui 
!‘tr (Imlit (jTontli) 

I*' WuMvl «nN«%, »n 

blood ng^r or tn broth 


Oall bhilder. alpliN ••tr , |ier 
iloncal •ntilt. bghl grouili 
of gainni.t Mr 

Inutops}) Mass of Cultures of al-seer' H foi> 

IDSpiS 

Rated 
bile 


Died (no autopsy) f 


Died (autopiv) + 


Well 


I’oeket of turbid bill •« nbdo 
men, If tvU (lieasy ^roulh' 
urine, ff ro/i theai\ gnm'n 

4 r blood ainnr. no orgniii'Ois 
oN‘n. eullnre, ttih toU 
' orer ItiOO roloniea on origt 
iial phtel peritoneim 
smear, no organisms, culture 
proteins. Fsfh roU and gam 
Ilia sfr fecalis 


Died (ruptured i 

heart) , (au 
topsy) 

Well (returned + 

one year later 
' with aymptome, 
refiieed to be 
admitted) 

Died (eardlo* f 

rasealar aeei 
clentf) , (no 
autopsy! 


( lioIelitliiaRis, uleeritne eholei ssfitis «it 1 i 
tlirombosod iirti‘rie» and \e-ns m « it' of 
gall bladi'er 

ituptf si ,"iiU iiUddet draiwd but not le 


ftirorin ii! i c Ii li. isfri.^ uitli jier 
fortiioi ling iiid iiii"ii"j se\ 
einl t< I I ireis in nil) v eli i« 
bni-U ml 1 ,ii>d Mill IMr.Va 
!•« ly < tio.l' h.ili.ishi r„ •lire >’»' C 
iMtV iri iciiiii I. I hrgi? ibs« 

II put of riglit mill legion nud mat 
'«nal> bsei.sps ,1 il, "(Nal regi ai 
mills fhroiii* ndlie'i.i pmtonits, i i 
< otnjil al ei> > ntis 

Itup'iiixl gall bla.bier ib . ■ ’ bu* ^ it le 


(liion bills i.iitis iiid I'lololithinsis null 

eo i.'.is •» v\.ii’ ijii gib b!,.di’t»r wliieli 

had Inrro'ii'l •' I ” 'i the uell diiseetmg 
file li\ei« 1 i’ till iiU pc iiiatDil «itli 
leili,..*' of liile Joui. •! robr gutter 


1 phronii I'lv iibeiitei.l 'Uib 
i.Mitis thin I' i-i Mill of iie<ro-is 11 
‘uo grll I * 1 1 ler ' ltd in. l*cloiv 
fundi «, in ill* .1 I t tieiir,roii ."i i 


, I'/’nfiratj A’of OperiiffiJ Upon) 

Died (autopsy) + Typiiotd fes ni-li liiperjl ?i.. iind ill 

eerjtion of I’cjer's piulies hyperplasia 
. of mi-senter e KropU tn«ie~, ebnlelifliiAsis 

and fholervMilis nitli perloration of the 
gall bladder and gentralizeJ poritonitia; 

________ no mlestinnl iiertOTa*ion 


(Tnolf II tonUnaed On folloatny popes.) 
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EURCFsr 


Txsa 



NO TYi-r cr ir/iroiiK^iov ser nromAfrn: mxososjs fm.tTOv 


11 I'rcc I'fTfortiintion »t lirn 
rontlncil to j^rito 

ncnl «»'• unit then grn 
fralirH {loritonitU 

1 

Hied Oct. It, IhLiS, and au 
topay dooe by Dr. Flexesr; 
paraljlie ileas 

J>o oj^rstion {'.) 

12 Ornprnli7f~l liilc anti jiiiru 

70. \V. 

I CarcinniBa of rolon with 

Ko operation 

lent ppritnnitiii iinil al'*>) 
lofgo pcriflifllccjttie ah 

»<e*i ' 

M. 

me'tcttyes to iner sail 
lungs 

2 Ciri isoma of »tomacli 


13 O-ei"’ ' i p-tn'i*. ' p-r. 

73. U*, 

AcuW <6oloey»liti* and eJtoJr 

operation 

teiillli 

r. 

litMa*!*: gescraUted pen 
lonitie; paraljtie ileoe 



^Uuii. i; lilt’d llio liny after cholccystiwlomy. Prior to death there Mas a tem- 
;>enituro of Ido* l\ as^Kiatal nilh marketi respiratory distress. No aulepV 
was obtained Two dentin wen* diio to the lack of a correct diagnosis. 

Tiio fir^t of thcM' p'iticots (Case S) veas found at operation to hare an in- 
fUinmalory iiia« prodiieinR conplcle obstruction in the region of the cocnw 
An ileostomy wns perfomunf. The patient died and at autopsy was found to 
base u iierloratcd kiiU blnildcr. Onll bladder contents had escaped do^vn the 
.anicolic KiUtcc (o produce the inflaram.itorj' paraeeeal maw Our interest m 
Ihis case resulted m thh study of perforated gall bladders to determine the in- 
cidence and rncclinnutm of flswx’iaU’d intestinal obstructions. 


Tno second patient (Case C) Imd an exploratory laparotomy for an acute 
ii-iDi iwirtial intestinal obstruction A right 


ahdomifinl condition associated srilh iMirtinI intestinal obstruction 
inguinal ahsecss was drained. Autopsy rcwalcd a perforated gall bladder whif 
)md given rise to tJuj absecsscs and intestinal obstructions in each of thehe eases 
III the group of four cases in which operation had not been done and in 
ivhieli tho perforntion was discovered at autopsy, two of the deaths (Cases 10 and 


One was associaled witli typhoid fever; neither was operated upon One death 
fCnsQ 12) was alirilmtnblc to the fact that the patient entered the hospital 
Idehlv jaundiced and moribund. The clinical impression vias that the patient 
ad Mivinonm of the colon with mefasfases to the iiver and Jungs. TJm second 
most likely possibility was considered to be a caremoma of the stomach. Au- 


iniisv revealed a carcinoma of the comniMi Kleduel at the ampulla of Vaferpro- 
topsy . , . , . , nnil plironm rhn!ee\-.sf>-i« TXifh nWess 


1 T,irtml high intestinal obstruction ami chronic cholecj-^t-.is with abscess 
duemg I ■ ^ anterior wall of the gall bladder. Tho gall bladder had per- 
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:>5ST’D 


B \fTf KI01 OBT 


rtTHOlOBT 


Heart blofit} Tteh eolt; per- 
itoneal tiuiil, S»eh ro9)miln»- 
or, 50 eo) anti pnruiBoc(N*ru5<, 
typo 7, 25 col. 


Greatly t!rcl»enpil and inflamed {r>!l bladder 
fall cf pus as npie all its dilated due’s, it 
had perforated info an ab«ce«« canty pos 
lenorly fcau^ed by perforation) One 
stone in gall bladder and tno in nbstC's 
la lesser oaentiim. I'erforation of ab- 
«eeS3 vfith generalued pentoattia and 
fjralvtic liens; \i«rera covered with 
flbriiM -1% .idbesions . 

Carcinr ns of eojiuioii du-t of ampulla of 
Vater with maikcd dilatation of pancre 
ntic and bile d’-i-, jnLndice, chrome 
eh Uey.'ils stiu • sce-s formation in 
nrttn - * . t . t' ' t vjt'- ptr 


and 




1 lue , jert I 
mor but away Ci,a »■ ^ , 

Oiolelitliiasi • V h iinpirtinn of of% stone 
m comnen duct cen- pspilis, ob'truction 
oad dilntatien i>i euirinon duct, janadKO 
ulceMtive cheJe' tis inti* ,»rforatior 
of wall, local and .1 ci* fibtmo 
purulent pc»itopitis 


fornted into the peritoneal cavitj uith resultant pcntonitis The site of Uic per- 
foration Mas not near the tumor There was assomted cholangitis and bilinrj* 
cirrhosis The fourth patient m this group I'D, although liaving an ev 
scntially correct diagnosis, refused opeialton 

T)io mortality' pcrcenlaije of 5.5 in the ii*' e patients operated upon is slightly 
higher than the aicragc and is considerably (uaU*.' than such figuttcs as tiiosc 
of Nicmeicr (0 per cent). Stone and Douglas lO per cent), Iletr (35 9 per cent), 
and Ctnvlcy and Harlans (16 G per cent' It shmild bo pointed out that our 
scries incliulcs patients ticated almost fifty yit.'^ ago Four aehhtional deaths 
were in patients ujion tvhom no operation was performed Failure to reru-^.zo 
the correct pathologic proees.s nndcrfsm^ the pictnte of itilestiiial obslrurhon 
Mas responsible for tMo of the deaths 

ilortti’It'j I’roin Locahzftl /Vr/ornfioMJ of the Coll IllatUhr — In the group 
of twcKc istcinetcr type 11 |»crforaliims (With Irwahzed pericholceystic abscess'! 
trontod by operation, tlicrc were no deaths f(l i*rr rent mortality) as sIiowti in 
Tables IV .niul V Tliiec otlmr nonoinratcd eases wiie found at autopsy In 

T.»BLr in. .SirvEin. Tvi? i (\«ite fVee) Itsror enos.s hruunrr 



n. ci-sl ;i 

(V j" r cenj piarlsl.iey 

\L'rj lie, , i ; ~i Cl f> ({sralc-t i.j»>»y 4 
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SUISOIRT 


TiPiFlV. N'ltMEtnTtnl 



TMT I F rmjX'R 

K\ci:. 

ATiON srs 

p*iwdi\t:t« purvosjs 

0Pf3UT»”C 

14 

1 « l!l70<l 

2«\ \\\ 
M. 

Rnptun* of C'tl bbiMrr 

OloloOT^tOJtO'OT 



57. N. 

K 

J'nbs.hlins; flUta.'V cf iinitf rboV 

>«*|>ennijv»«.\l cn rliolo- 

lithltc'K 



Jj). 

i.|}» rf'} r‘>.^71 . 

Xov ahJaiPinJ faerpwr. eti 
unlnown 

Kt;i?<ir».'orr hp*'* 
OtTV: F^p!^r^v•o■ 

tnmr aftlJ-ao.- 


t 1 

pu«' !»■ •>«in «• 
«ml Jn|ir*C>'' 

,t ’« tn«l o\*. X\. 

M 

\F0t<> aNlonie^l Fni'tsrnrF 

1 Aroi<* «h<*WF»Jiti« 
i. AmdIp |<WT»a1^t1* 

^ PFrlorat.*! uWr; ppriicoiti* 

KFpIomtery Uwo* 
owT sbJ dniP'? 
of 

1« 


5 .N. 

r 

xFuv of ebwnii* 

0l0'NvM»H« wit. 

Cholooj^foftotTT 

!'» 

L«w>U»r>l 

•A.W . 

1 

\ *•« jU.*rvUt»> nitK thoVlith» 

S‘»S *'f K»ll 

CllOlfT^tOttOBT 

SO 

L<«al‘»>sl al'-w'* 

«•»». 

r. 

0:%-aio an.l li 

iFitoraticn, oM' 
rF«lorWDi.', »r 
pondootoiTT 

21 

Ijv.il i<s\ ahsof^ 

3».W. 

F. 

\oalo fhf>loi'F'S<*'‘= •r..l f •' ;‘youui 
of |r»'’ I'h'lloF 



J>fril>ti<al ^«Tit 

»2.N, 

FI, UB»' M. 

(Vimtooti Jnrt *tOT.e »nj ! ■^•.’r.JinL 
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pERtORATIOVS (PFBiCSIOLrCySTIC ABSCFSI) 


REStlT faTONt-S nA CTERIOLOOy 


PATIIOI 0 G\ 


Cue* 

Well 


Well 

Well 


Well Xone 

. founO 


Well 


Well 

Well 


Well 


Well 


/{ colt (heaxy Rrowfli) 


(Inll hlndiier, Ftrh. eoh. 

ftbiloBun'il eaTitT, Ptrh 

coll {nhout liTtr) 


MiHre'*, H «»>lt (heaxy 
IjroxTtb) 


Culture of ftlwx** . Mo 
groxMli j 


Oflll 111 Killer, n foh 
(iie-ivx 


('uliiire of i'»-*e», Her 
lie, reailnutteil 2 ino 
latir nitli eexrre idIph 
linnl «l»e »<• 

nilhr«.Pn«. rnliexnl ■••m 
pletel' »tth pietri* mu 

Tullure of nli-H-ee* /•’ cof* 


d 

Koptured gal! bladder drained but not rcmox ly 
at operation a gangrenous area with ft liol.in 
cm long was found, there xxas n lornlired lo. 
eeess containing 10 cc of pus about per'-o 


Kmpyeina of gall bladder rupturi with ton 
fiOB of a locflbrot! abscess cowrM'lii-oTnoiitui 
raptured gaW Madder drtiinM Imt wot reniuM 

Call bladder wall thick and hemorrhagic, mucos,! 
ulcerateil and eon r«l w ‘h i fibnnopurulert 
exu'ate; the nail was ir.tllt\ate<l wlfb f M N >* 
and nas «cftrre0 tber- ne-. arMs iif npcri/,.i. 
Final dinp.‘>«'« , hoieli,! bi is ulr ulcernrn- 

rl,olecT*tiii' sritli per' ir • >' 

lluptuied gill bIrOde d med rut not rm .o i 1 
about a ijuart of '’urj hclw^cn 

stomaeli and di4pli>gr' innilod off by omen 
turn), e**!! bladder tlnere.ied •ad grssi«h while 
ID color, perforator i i .ut portion near 
joof tioD atih duet 

Call blsjiler lontainoj l,ir|.o stiuie 1 i in iii ili 
'aiaeler nhd nas neuteh infisn*’*!; its fiimni* 
was lie,,!,-',' id b d ppVfi I ite 1 into nn nl • es^ 
inrity Vt'AfS'a null lOadder ,iiid iintern. 
daininal xaU, nbseesr well hiinliiid Is i' 
Icons and eonrameil L’li • e of bile rtain, ,1 
Hold 

O “••>'1111 pU'ti'icd 10 gall blidder iinil bitweiii 
iM 1, •« jHieket of pu*. tieute gangrenous i hole 
M nub perforntion at iinipuili. enipiemii 

■' I ' id,* I liolelitlmsi* 

.tiKkenol gall bt.iibler mill nitb nis ro,<is of mu 
eosa. I eni irrlngp, 1* M K s mid gcinl eclls m 
wall. »• l>«Mjueiit orgnriizatnin rbroniC rhole 
cjstUl and ' brUlul i « « with {K'ttnrtitU'ti nlaiut 
onelnir* a > fr'i rr V to fundu* hotvieen 
g >11 1 1 > 1,1 •? ar 1 iiT, I I 'r, l uf pii< ,in,ler the 

lix - injxeTva o; gill t ad ir> 

Itupturdl iTill Mod ler dmind but not remoie,!. 
It nn* rotiirlx en-ijuiihTeil bi tun, oftioi lb- 
Innn tie **0 n iinnlerBlb- .lO'oiir' of 
bi’e*lainel vw Cell I lod ler rollnp-o-l an I 
•I omrnuconto,) njtJi t.1 f »< |erfors(i„n 
It roctaiCnl I'JS ai, I m- ill M,,|P< < h, h-ei ,|i>- 
teeny on a later a'ini«*,i»T, sjs'oinrn sl<mr,t 
rhronip flsdeeyrtitis 


l.xtrabilnr* .ti-te-s e«u« 
.luH 


Cell Mvll r h»l miluicl *t n-r.i.i'la, ejtr* 
peTItoflrally. d.'rlargicg rr-o,,. one Ipf tie 
»l morn Imping ng' on cooiMon ,lu<-t nod re 
♦poii.ilb f..r J-iun 1 i.p; r.i .ton. in rommon 
dtrt tot ttone. or.!i/ du'i: jnll llidlrr 
lep-o Be .1 .1 one,] BJuko.! rhronir ul'e'Stiie 
rt <,Ws»tei» 


« Tollc / I' cwaftBfcpJ <>• /ol’orso* > 


flKOrSY 


IK 


r f r rrrrortWf »rs 

rrro«T:»TT« tn' 

V '' < 

1 I>..-slito-! . ^l.X, 

ir 1' 2 1 iV I b!~ <“it Jt. 

I if ap{<r li'ilii m 
ffulHf 

Aruto r>i< l<i-T>iit • * 
lion mr! p n^falirr-l 
a, 

•rr-rii<if an f r 04« i 
•Sof foj'oa; *'.{f r 






• • jTrj !iii!<»r«li' 








|p-"y ■ V 




5* K, A'jfe »r\ rj 

y ••!«; #0 i-VetKtt of T\.{tu'» 


i^>'ai ■i'I wi'b i» I'-'.y, 

trnl >* 

-i-i. 


Carfi8i>ira of J'a'J rt Js 

«i«; |*^f| 


.i«f py 

Sn ojon'i t 


f7 fy'i (N 'i-L 4*.K. I J wt>*i"ci’af Kn»l •I'li So 

n 'l•nl6l«,• rill r h»l<r*os«*<'e; 

''.ftfj, a 


I/-. -I.'**!! fon^’ 
»l >-r«< 


W Ilrrlri f''****’*' * N>c;<r»'ri 

AI <"!.»otilo j-»r’ 'iitM. ■ 1 r' il 

Iztx.iT'it'X'f 


tfo cn.tii* <M * 1 ,;!.: Ni<n. i^r «rj- HI rf r^'r^ iM -rv •■ -r 'i 

tn-a’r-i I'.' ojv'niii'fi, Jl . rr Korr Ifirr** ' fC"' j'r ^ •’ ' 1 it' 

«>!} ( r «. rv f< ':••!/! r T' * ^ t 

trith WaliT.^J ; -rfi ralK w t'- T»'’i » S ' J. f- j,.- .. • --r 

c’fK-nifi'o « nortali p "f I » i-’* • ' '' '• >• v ■ ' ' 

stfnr” I’l t! • ^ **•'»'» ••'Ta*!- I ' 

of (:>' rti ’ ht>,’ • •• K 

tf i”' <*’''‘r'"t!' ”5 ** •■ I » i'* ‘ • t * • . ' 

. M-J lT<*rt of alU!' ^ j 11 K- ' ‘t j ' 

, f ^!j iif t ti-fti .» I! ‘.rti-aJ I ‘i orj t ^ -111. I. > j-r-* ' ;/ 5* ' i-I •'_■•'• 
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-tONT’p 


PESULT STorrPS B VCT)'R 101 . 00 r 


Tell SHoo of Gcill blaO'lpr, 

in»pis growtli of B. tiAi 

lile 


Piece of 
black 

Fike^^ma 

ferial 


ADScea^i Cseh~ commvrtxot 


'ell 


Abscess, garana atr. fc 
calls 


Pafttfnfj Not Opnaltd Upon.) 

+ Abscess, Eseh. toU (1000 
« (aetopsj) oot on oncioal phtc) 

anij Cl. welchii, blool 
culture, TscA cof» aod 
B. avbiilis 


led 

/ («»op«r) 


, (aulopn) 


None tnen* 

fivjed 


FS TIIOLOCY 

Gall bladder nbcvt lompletely gangrenous and 
anrrouaded by a pocket of bile ivalleJ off by 
atomacli, colon, and Iner; it n-as tense and con 
tamed 40 cc of thick, dark, fecal "tneltin" bile 
Most of the mucosn had disappoared and necro 
•as exlcnJe'1 all the way through tl)e wall which 
iras heaniy infiltrated tilth PJJ.N s and round 
cells 

I're«U fibrinous peritoneal adhesions wailed off 
an abs:e«s about gall bladder, containing 400 
cc of bilestomed pu«; absce's eommunanted 
mi*h lumen of gall bladder through necrotic 
perforation m fundus about 2 cm in diameter: 
ruptured gall bladder drained, but not remo\ed 

Call bladilcr ('and coicrcd by stomach and be 
tween the two iros an ab«fc*« containing 3 cc 
of thick yellow pus, ob<ce»* eonmunieated with 
a perforation in gall bladder Final diagnosis- 
CtioIeIiiliiasi«, ulccratue eboleoystitis with per 
foration 


Cliroaic eho’ecy'titis cholelithiasis, stone la bit 
pulla of Vai-r, dilatiitioa of bilo ducts, neu)« 
hepatitis emp;«iEH uf gdll bladder, adhesion 
to colon, stoioii h, duodenu ruptu'e of tic 
diiet and abscess about right loba of liter, lo 
caliscil fibnnopuruient peritonitis, nephritis 

An ui--id<n>tai S'ding nt outopsy was « h^ilcsystitis 
and cli'!clJihn*i& uitii seretal Ktcj ^nU-toMs 
ou‘« !» of gall b'adiier botneen c*jIi llndde: 
and 'i er partly eroding liccr, perfcmtion wa* 
sea'ed over tod the exltabiliary ttooes were well 
walled off 

XJlcerati»o diphtheritic cholpiyttiui- wita 

tiQo, al'seesj va wall of gill bladder aol I v- 
gall bliil-ler distended witli tOe: niue -• ■■ 
faiDS ni.an\ lellow ringf"! c'-er-’'.'- a 

of nhieii i .IS perforate, forming a-, 'uo— 
under the ac k of tie gall bladder n'rji 
ruperio* part of the dowlenum; careinoii... j 
prositte. cyi-titis, pyelonephritis, fneupionia 


't'tit oC surjical jceltpvls the {requeniyr «f this conditvon has JisninWvt'l 

Tlicrc k ny ..cc.i ;'tjriii-cii> i-pofis of I'-oIatecl cases since Bartholhi rLjiortcal 
1^0 ^ir.f !»(■(. ill 4 tjd( t’<inno!s»rr roUccIcd ISl in.si.mtes of tJiu sjiulmme in 
liHU n.xj. iiocrc t ItJlfj) cst'nrttc .1 sat about, KiO cases had accumuiat-sl in ll.c 
Jilcs ' \ by 13 .., iTj/ (ISi.sl e., tJ ih« iilcnJci'i'c of obstniclions due to pall 
■ 's ■'ia'- 77 i.r. •.■si., I^icL’d-sJcm (j? 7 C) rafivl it m 3 C per cent 
k'fa’* ’ll .lal c.i .d.jj’ »iu ^irios d risc.s) in ll c early Utcraluns 

but s> I'.ciM, . • put.thc Cpu.t bcluc n i'3li and 2.2 ptr c<:it 

Axi-Auitcit 7ri(n fnltm/it JlHuirij Fiiiulis. — M already state-! 

• .'ll pititut.-, treated by opf raltoa, Uirce d.ssi, a ir.ortality of 3 S per ccr*. 
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'Vfc.rBi 


TifLT \ Ttrr 11 ( •Y^, -.r Sir •• 


fAitrrN r»^* 


Ti'»l 

\i:*i j .r ( j a' 


'•.''MillSx) 

i*» ?!■>» ni^nr 


nal • ^ 


hi'^:!.; uf lit itilire cf'!!' «'f Ihirttiii intimat fi^lul.it nin* iiTMvx>-hti-<] witli 
t’.iINv f'f' < , 1 % 'ft'iuii in Trlifi-s VI aittl Vll Tfti> of tin-*- mn 

taitii-.! lari;.- pi!lst..tii-» wl.irh i e* 1 i*>t tho ntr^linal tnii*t ■‘iin’fimtl.' to 

(•n-Iitci* ol„'— •pfti'fi In r.-»N* fI»Jp*A t»a< du** t«« a oarrinorm of tfic tnii 
f'l > ' . : ff •* I »\j {1 ,•>.»!• .h'J T»'» «>*l « r> a’v» I .nl minror’at of l!ie 

tfiH i.'M « :i,., iti It » ,'f"'arp<l tfiat fie jx rfi-rafj-iM I'r.tti 

... t •- •' »»rt i ». .i Imt to tf'e I'riH- 

'•in nxTi x.x >i'i I r .od t*e »?/♦'< «ff th* ei»'.i iin»xs<W 

ilixl «lt}i jnlU’iiii.* n! tr.i'5i«n »is ;3ti«Rt« «i.'.l ifne ojieration) 

. ' f\f« ill 1(1 > «*f\' duo f»» ear-ir.iinu of tV '•si/ M.mM" Two of t/e 
'k Ills' viri iiii ,il*r.*nl fi’i{i*nr> at an’ojm in ;utKn*« d.sjrs of fi:l»TPulciiix 
I in'otfi'N HI" > xiffiixTiIi. o-ij-efitils l( i« t'>i<-n'vfinr tliat f/ie fifiai'nips 
di sill w s in '‘^i* fir*! 'm*'* pf • »er atitoji'i-il at il •<, I mj.i'al He was a C^jrar 
"Id m! if« finn 111 1 • ,» n-h il'"’ : l>f «>•*< r««x etirt- in J"? He nas inlrnM !i 
Jsiindi'i'* "‘■‘iiTi ii'i\ «■ f Oj;».i;«-»I «na'-ia1»xl. and i"oriliiind on ad’ntoKin 
«‘iri'ne ej /.J •e» 'ijiM and e};. li nt} wdi. a e»>rifn'>n d/iej- 
d‘ii»li'n! f''i'i f! ’■ >i -s '•» -♦ --nh the rr«»" r» l"‘rt availaMe) Tlurs' 

iiir» itti ..•'••■ • «• *, •' J < 1- *•<! m IJ IS siud.s Oi,« was tj ,r tu luUmiloii» 

iilnrr.li'' Ilf '' i*i"«'ii I M UT 1 O «• „ti«r s»3, n'»t a true fistiils Iml fiinttiiirinl 
rx X .1 T) ■ .••I' wns iifir' *• uliioJi was r13rl.nl •lilalatmn of t! e n>tn- 

1 1.1" till 1 I.' rs«-»-iatisl «illi .*1 r«i:)'.:f nital ».t*nosiN of the ilinxhniini A eaM- 

( r <1 !■ 10 rn-x'iit) "I the pall Maddi r hy n diK-liiial iileiT xv.is nlxi iii- 

•iii.Ii ri <1 '' ii las iii't Ini n mehid'd in this rs'f“'rt. 

*/' r n//.'i( ^'ri.n fiolltf.iae Ilfji Of ViU |witients with mtcmal hiliary 
,L. Ml !i .it t!.. Mam Clmn' and n jwirtnl lo Judd and Uimlen 1 102.’*) onli 
I 5 iilMinii-t.iin "f ito iiili-stine hv a callstone In in'tilntiunx ‘iieh a.s the 
•l.’iis Hi.j '-.ins lldNjiital h«-.nliil iii 3 Hrsi’ n»nimiinits% /uuiMr. Ihi.. hiw iti- 
rn!inn‘ Ilf isviciriid "Intn'ftinn is not t'* lx* ftmtid Tlif fart'ir "f ciIMone 
iilMriKti.iii was t'l-si nt in iii«r inw Ihinl i.f the f >tnlas vs ii .ind in on r oii»- 
I alf of t! e fistulas mimns tn o;is ration (fisc o'Sf « ' eic’ t e.-s-s' Two of the 
the I'atieMs -.sith iralNtoir ihus dud (a rurfiliis of 4 1 jx r nn' fine d.\x? 
whil. on tl ( iijx ralmii tahle o' tl «' f'rinary ineh.on w?x lx i-p r.i'’". Ihi' di tlh 

•'3s jusfiii.ihh alinhntcsl to sniraf ares'hs'sia • Nn ^ti’iijio" n a.- ohfiine«I T.'e 

soei.-ul ratient die-l on the v-rtir.d pfe-lopira’iie ilay tVh wirp an es]-'. i-'-ri 
lef..init<'rn« for nhai ««s Mu'nrl to l»e “eare'ncrja of the pit] Wadi/er wi'h 
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pressure on tlie duodenum causing high intestinal obstruction ” A carcinoma 
of the gall bladder ulneb was inrading the liver was found at operation along 
with cholec} stitis and cholelithiasis with a eholeej-stileal fistula The fistula was 
not directly associated with the carcinoma Aiilopsv revealed that the immedi- 
ate cause of death was complete intestinal ohsiruction due to a large gallstone 
which had lodged in the terminal ilemn 

Our mortality rate of 40 per cent for gallstone ileus is similar to that cited 
by other authors (50 to 80 per cent as reported by Martin. 1912 , Powers, 1928 , 
Vick, 1932, Vidgoff, 1933, Boiman and Rigicr, 1937, Balcli, 1938; and in a d s 
cussion in the Proccedinijt of the Section on Surgery of the BnU$)i 'Mtcal A. 
soexaiion in 1925) On the other hand, the mortality of intestinal obstr'ietion 
due to all causes was reported as 26 6 per cent by Vick (1932) Since the advent 
of duodenal suction and Millcr-Abbott tube dnlinage, this raoitality due to a!l 
tn>es of obstruction has diminished to from 15 (fx-igh. Nelson ewd Swenson, 
1940, and Dennis and Brown, 1942) to 22 pet (cut wt less CLev/is, 8hapiri> ‘and 
Vaughan, 1940, and Schlichc, Baygen. anti Dlxoii 1940) 3''fiustori tp 

ported a mortality of 19 1 pet cent In sti t? tlirci^ { atiems tna DpiJ’oiu 
mg Hospital with iionstrangiilated obstructions » r • 

The high mortality from gallstone ileus is not to be accepted ns inevitable 
and the important eontubiition of Rigler, Boiman, and Noble (1941) on th 
roentgen diagnosis of intcrn<.i biliarv fistula and gall-torle' iIpiIs should 
materially in reducing it Fmney (1942) m discuMirg thiee i.j-es of gailstoiK 
ileus reported at the Wonuii » Hospital in Baltpewfu iiju-iition^ .mi motunce li 
which a flat plate of the abdomen revealed the coDimcm duct «md the hepatic 
duct outlined with air and also a suspicious shadow >ii th>‘ liuum A dingno'^ts 
of gallstone ileus w’as made and the gallstone was removed Two dajs later the 
patient again developed signs of obstruct, i icis-mt 9,} pla’c showed 

another gallstone in the lower ileum A second v,,is p«' [ijruM {'„ aiul the 

gallstone was removed That patient lived, but >f ute other twe pf-t,ienis died 
(a mortality of 33 3 per cent m the three cases, .v- iHi Finiie.v coiisid* r«d 1mi>!j) 
It is well known that the lelativel.v high mortality due to gallstoiip i 'Jsii'.,,Miun 
IS accounted for m part by the advanced age of the majont) of paiu-uts n-y) ii, 
part by the atypical clinical picture which makes a coirect diagiio'is difficult 
The various features of this unusual but highly dangerous .,^pe oipnlcstinal 
obstruction have been dealt with in great detail by others and it is not the pur 
pose o{ this report to repeat them It is always worth while to rcjteraic, how- 
escT, that to be diagnosed the condition has to be liioiight of, pspccially when a 
surgeon IS confronted with a case of inlestmal otistrucfioii in a patient over 50 
years of age with a history of right upper quadrant pam or other synijitoms 
icforablo fn the g.sll bladdei in whom no other cause for the obstiiictioii is evi 
dent 

AUttouch all five cases of gallstone obstruction had what would be classed 
as simple iionstrangulptci! oJistniction. it is known that gallstones in the intes- 
tinal tract may be ns-ociated with volvulus (closed loop) above the silo of the 
obstnicticn (R ’•son, 1904; Smith. with .strangulation of the bowel Jiy 

overdistentior. (Storck, 1939), or with perforation leading fo peritonitis (Bab h. 
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f5 TVTP OF rEPFORATIO'f 

A\T) SES PREOPEEirtVE M\GKOStS 

OPEmTsor 

Fl'tula into duodoBum 

64, W , remicitiQ* aDcmia in remia 
hi. tion; cholelithia la <ttrith 

etoB'* in eommon dtut 

Surgical 

Exploratory laparotoruy 

1 Fistula into colon 

$9,W’, Chronic eholecystitie and 

H choleiithia-is 

Exploratory laparotomy; re- 
lease of adhesions be 
tween colon and small in 
testinc, cholecystectomy, 
exploration of common 

L Fistula of gall tladder into 
iliuni ts'oc ato<t «ith car- 
I’laonn of call Vaddor and 
fillsfone ilsua (I'apfinoma 
III fflu cad of gal! Madder, 
fiaiida ai other) 

63, W , 1 Carcinoma of gall bladder 
F. nith pressure on duodenum 

Closing liifh lateatmal ob 
rtruetiog 

' 2 Hydrops of gnll bladder, 

caKiDoton of stomach sotu 
metastases to Urer 

1 

1 

1 r 'tula into atoirach with 
gallstone ileus ,;mSi 

49, W, I Paralytic ilcns with chole* 
F. lithiasis 

2 lligh lotC'linal obstruction 
and possib's gull bladder 
disease 

Exploratory laparotomy, re 
moral of gallstone from 
terminal ileum 

I Fistulx lata eaa}} lote'liMe 

,"v4, P', Fp/svce <■/ htgb 3Bte^lioa) oh 
r struction “mesenteric in 

• type ” Medical con 

' ruliant. No ob'*rue<ion at 

1 rc'cnt, carcinoma with 
/•oriial obstructienJ Coll 
•lit Direrticnla! No op- 
Ofition indicated at present 

Sx^oratory )sMTotom^, 
large stone loimd in ter 
minal ileum with com 
plete obstruction 

4 Ooiiiniou due' daodroal 
la 

fitt.N', Cliolecyslitis with cliok4ithi 

P, ftSiS 

Cbolccjitcctomy with 
drainage of empyema 

5 Perforation lUto «niall info? 
fine trifh gall'foao iW* 

59, W, I Cairiootca c/ prostate 

M. 2 ObstToetum high in G I 

tract, probably stomach 

3 Carcinoisa of stoniaeh 

Espi-rafory laparotomy,- ri. 
joral of gaUstonc f'o •. 
jejunum with relief of 
obstruction 

i' Cholcoystentene fistula? 

C9,N, Intestinal obstmeiion near 

F ileoues si ralTe 

Exploratory laparotomy, 
reriosnl of gallstone frorr 
terwinal ileirm; gill=torc 

3 c.u in diameter was 
p-odjcing complete cb- 
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*rJ>roR.\TIO\S (IfftERNAL IJlUART FlSTlTV) 


RESriT 


RtCTFRlOLOGT 

PaTHOI/WY 

'as's 

Veil 

Xone eren; 
no hi'tory 
of ever 

an 


SfAny n<Ifie*ione about K.iJl Madder, large tiafula 
brtneen gall Wadc'cT nnd duodenum 1 cm. tl'ieV 
and 2 cn. long, ga'1 bladder RmiU and tli\ 
nalle<!, no stone* 


{Not yet cx 
tended mt 
0 I. tract; 


Many ndI.e*iona b^tneeii gill bladder and cnun 
and saiiil in!e«tine and colon; fistula letweru 
gati t>1*<jder and colon tlirougli uliieli a stone ' ,i’ 
eroilel, still ndherent to the fi«tula; nurmroiis 
stCKH hid aJ'O eroded gull bladder iiaJl itnJ 
bail otoi-t perforated into the perifone.al ea\ity 
Fiu'.t dignoris- ■■ roaic clio'ecjstiti'' >» > 'io.» 

luhiafi* pith rc*tor&ti.m into colon 

Died (autopay) 


(Slone in ileari 
mivoil at op 
eration) 

r!tolel>(liia«i« anj elironic cholecystiti*, fistuH tv 
tncen gall b'lddcp and ilcum, Jurgo gallstone ob 
sfrtieiing itcgm, adcooca-emoma (ai other eed uf 
gall bladder) of gall bladder witli extcc>ion of 
tuuoc Into liter, nltlvougH partial <'b<truetio« of 
doodeuuin 'eliciccl at opiraiiao, gniJdo.ie m iltuni 
producing eompltte obstiuction wm ibi—'U 

Well 

+ 


Large galHoae in ilcum ptodueing eompl to intc* 
tinal obstruction, fistula not nsualizca 

Died on table un 
der epinsl anes 
llieoia (nn ru 
top«>) 

+ 


Largo galhroat nmoeed from iJeiitn, irhich >ri»s 
protucing COD lets tatsstinal obstruction; gall 
bladder |<alr/at<-i) nnd lonnd to be bound down bj 
adl-C'.n- «uv (li of Stoner, fistula not seen 
no h »i ' 

Dieil on Stii PO 
day witti tem 
peislure of I03‘ 
F (au opiy) 


(Stone had <il 
' most petfor 

eted into 
daoilcnum) 

tJoiotnoa diu. tert dilated i-'o 'soring 25 -» 'l 
cirtnmscreiice, (liiek "all.u And has a bijgli* 
yellow niucosa. contains ^ dnsk brown galUton 

1 cm in diameter abmit T cm t-om its i mai 
openiog 'nto siuodcm.1.. .1 this the 

mucosa of the duoJ u '> elexttcj and dark- 
ened over the sloue, in the renter of this area 
IS a perforation lliough which stone can be 
seen aaJ tUroagli which gallstone was about to 
perforate into duodenum; no peritonitis 

iTuproved <died 

l.ro’tate) 

+ 


Cholelit] nsis, cholecystitis, chronic; perforation of 
gall bladder with fistula to small intestine, in- 
tcstioal obstruction Uue to gallstone 2 cm. in 
diameter; carcinoma of pro'-tafe 

Well 



No fistula was palpated, the surgeon behered there 
was n dilated common duct through which stone 
had pass<al, but did not rismlize the gall bladder 

Vt cvnlirtncil on fviloHing pflpcj J 


124 


srscEsr 


Tabip 


MSI 

RER rs'-E Or i’rBEOiEi''Jo .* 

KArt, 

rvKsft 

nrop^sinvE puc'ca^.'s 

CPEkiTION 

37 Pyforation into & vi'ei.5 Juf 
to earnnomi of gMl Hs-1 
ier (perfiration into 
co'on) -1 

oft.W, 

M. 

(tarriposiu ef Iirer 

.Julojiojr 1 w 

3'' s’liolery^'oooljf SsJul* 

(We 

if 

Aot<^r reeortl fxteosne 
»lr. infectua; of s'’S'tal» 
and »iir*oi.Dding stre:- 
tUTcs, -eptieeinia, diabetes 

Vn cijl bladder overHiioi 
0 r service 

Ivin clj t (1 i<iii#nal fi'tuii 

Cfl.v;.. 

u. 

liHei)*e jaundice, ob'tinate 
ronstipatioo, emaeiation, 

Dr. Osler'f Benire 1830, 
moTibund 

Kn operation; medical ser 

40 Ch£>J#«j«tO(Juo(Jcnit ftsfult 

13, W , 
Sf. 

Tuf),*reolo04 roeainjif'- 

Xo epratioD, medical <er 

» t'erfoMtina »n»« rtuoJerun 
flue '•0 enfi i t.a rf gall 
blajfler 

M 

1 rulnoaary tuberrulo«i9with 
lubereolous glaaJ- pre'«ing 
00 duofleBum, rau'iog in 
iMtinat obstnii'tion 

J Cartinona of 0 1 tract 
kith o>eta«ta«e« to brer 

Xo opaiatioA 


lyo.,, iSlout- Thire J". oi:.u a nccrotianff ^nUritis at the site of iodg- 

titfUfi ^ and an’ imfiatred Wood supply to (his region. T2ie possibJo 

de\»‘*opim. >]1 c*" iJiese t.'pi’v of bowel daniasre w of iafcmt in \if\v of the recent 
1 ct‘ the protcclivi* effect of penicillin in closed minted jejunal 
IckAi- I '< Il-irp-i -O'd Bhim. 1945) and in strangukted low ileal obstnie- 
tioi riiin do"? (Bk>’' and TtfinieO”. 

' /icport t,f « / >('> — All forr»'jmL chM's ifi Ibis series have been grouped ae- 
eordiT'j'io Aic: ikti- »iC ji'-pforation of (he gall bladder The age, 

•^ev, race, piis'iierrttnnril^/i/wyii. opcnitiun, and. result for each psrient are in- 
dicated in Tm li'«. k, HI, and I\ In addition the presence or absence of gall- 
stoii'-s has 'noted and lb* p.itrifplo§ie diagnosis (autopsy or surgical 
,)athologi< up at 1 snmin.iriA. J _Cowlty and Harkins (1943) and many others 
ha\e i.t the symptoms .nnd other features of gall bladder perforations In- 
.istnncli as dus study has been eoneemed primarili njfh the cases in nbieh gall 
bladder perforations baM* Inen resjionsible for intestinal obstruction only those 
patients who deseloped intestinal olistnietion will be discussed in any detail. 

C4«E REFOBTS 

Intestinal Olstnections ^Iwecwfnf Wiik Ttjpt I (XhrneUr) PerforaUons of 
the Gall Plodder —T vc (43 per cent) of the cases in this study in which in- 
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12.) 


Pfst IT 

F-roM-, 

BUIrlllll/XA 

I'CTIKIIOOC 

iP.i'i Aft Op. 

If e.’ ( t itwi.'*' 1 

-rfiiei? rpenj 


»■’. riimmia of gall Idadder with extensile inioUc 
iiicnt of liter, nictast.i-ce to lung?, spleen, in'l 
kidneys CJiolect'toeoletiic fi^’da: peritoiiil in) 
he'ion« avrites, biH'i-rel li; J'othorax; fi«*u?a dii' 
to ••areijonia of gall IHiMer 

I'icd (autop«j) 



rholelitliiaais with fibslnietion of cjf-tie duct .ind 
eLoUrej^tocolonie fi«tula; eUtoti.e c' ijtitH. 
early biliary eirrXosis of liver, exte i’ fee in” 

-f ^•riiieoiu 

Pied (autopfC) 

(Nfinc 10 in- 
testinal 
trai t) 

tFiryt AbtopM 
performeil nl 

J n It ) 

CoRiinoa duel tery dilated and coniiectfd to ih-ne-i 
of l’.■n)Jenum by a fi»tu1a (roicd o' eiii’.’’ -piT 
leg t em in ’diainefer) , eommon du t f-i’. . 

stone*; norte 1 epfiung of co I'ti duct 1. 
dundemiiii no* dilated OsM '‘adder rontraifeci 
abo<tt vfones 'n .. duet, ru s'ore.. *11 

intesliDf, n< nucii “’ i'mc report 

Died (Rutopey) 

None found 


Incidental finding at autopsy was fistula betwe c 
gall bladder and duodenusi, gsH Hadder len 
slirunkea. r\«tic and eommop i!uet« hilest’ineH 
and not dilated, ampulla of Va 1 patent •” 
stones, tubereiilou* meningitis ^ ^ 

Died (9utop«y) 

+ 

G.itl blidder, 
gamir.-t sir 
»n<l P eon 

Adeno nad eol’oid cnreiLou-n, iif gall bl idder 1 
metastases to Iitfi. reg-eni Irraph nole«, ai 
omeutum Cliolelitliin>i8, nvtOn between ^ ' 


Ui<1<)er aad duodmcn, miiltipl.* Bb<ie««es in i 
■nor and liror Stono in fomonn iturt r.oi 
amp'.'U, ailatrfl b)V vijr^s, j'lnaAite, 
cifrho8i<; p’il»i«o» '’*> “ '•O' ’ lo«is 


«( 

tcstina! obstruction was an important factor maj b* "la^-'-d as ii-i’'olvin'» free 
perforations Tc.o of thesi; resulted in multiple aMoiniKil abs^cs, fuimrt.on 
rather than an out-and-out generalized pentou.U'j la neither tlie 

etiologj’ of the abscess formation diagnosc<l and potunW cbi ii 
nitis (Harkins, Hannon, and Hudson, 1930 Efay««->;st coi>c''')5t'>’itlr n-'b-in- 
testinal obstruction in these easei and the }n« eonditions . i ».^.ijfitiitly to . 1 - 
ciease the seriousness of c.ich other ami u» ■■'•j.sc' lii? ve-olt^, atmorl.a.la Of 
the groun oi f.%e puicnts -cb* dci^lop^d iot«'-»in^l » - (.•liuii .the fiiM thic* 


1 iiiLF vn Mfueies Type JI (Ciipomo ^nRekVi Hiuarc i’lsii i ,i’" vfctkhs. 


Surgical patients recoiereJ 

. 

Surgical patients died 

. 3 

Total furgicil eases 

(33 per cent cjortabty) 

s 

Autopsy cases (patients not operate’ upon) 

5 

Total cases 


Ca-.es with inte-itinal obstruetion* 

(5 ca'es of gallstone il<*Cs) 

(0 cases of mfiamniatory or patalctic ileusl 



•Thirty-eight per cent tMth intedltnal cbsimctioa 
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were operated upon -with two deaths (67 per cent mortality) and the other 
two obstructions were discovered at in patients who iiad i'ad uo opera tion 

C\SE 4. A 46 jear old white tnaa bad had difficalty since boyhood i>uh epi^sjri'’ full 
nc«s and nao'ea a^ter eating. He was admitted to the ga*teoiatp.tiisal clinic because of light 
ujips' quadrant pam. A gall bladder «ines was dcae bat was anssfisfsctary. tVbj’c it was 
being rcfKiated he was saddcrly seized with a severe pain in the abdomen, not too well localized 
)t oppirently mere inwa»e in the region above the nmbilienr. Ife was cold and clamniy when 
brougi t • } the accident room. The pul*e was rapid and he vras in severe agony Temperature 
was 101 C* r ptj’-w, II? The blood pre‘‘«jre was I40/S5 and (he respirations were 24 He 
was ohe«e and not jaundiced There wav mathed spasm and a rebound tenderne's in the right 
upper quadrant There wiis evqoioite fodernera on pressure m this region. The boyhood 
►imptoirs li-d been rnore severe for the past fire years, e<pe< tally after ingestion of fried or 
fatty fools 4.t such time* there w-as eroetalion, a feeling of epigastric fullness, a bad taste 
•c t^e 'and besrtburn. In the pw«t fire days the symptoms bad been more serere 
than ever before and ware aS'uciated vrith vomiting and constipation. The preoperative diag 
-it«is ni'>( ihat be had an acute exacerbaiioo of a elironic eholcoystitis with cbo)eJithi'a«i^ and 
''k-c was ..c eijociated piralytic ilen*. Because the patient was very obe«e and the gall 
Wadde- Jv.se*e"jib3e aed lery friable at eperntiOB drainage of the gsH bladder regroa was all 
Ihat was (.irtied o it. V largo hole was seen nn the gall bladder fundus This was now partiallv 
plugged with omentum Tf sre wore several large gallsfones free in the peritoneal canty which 
•J'o contained a fair umouLt of bile *laiiied fluid This peritoneal fluid was cultured on blood 
■■gar and on broth without any growth The patient was improved as a re«u3t of the opera 
t'en but returned one year later with a history of symptoms referable to the gall bladder of 
ttrl* narks duration. He was given uOmiaaion slips but refused further operation and has 
‘ •• l.ear^ fro's since 

rv» 6— A 04 year-old wli'te mail (ctered the hoap’lal with symptoms of an acute ab- 
stuiTiihfli UBiii'ion tie <n*ct otwiuch hud occurred ten duys prior to admis«Jon. There had 
been parf-l ui*e*tinal ob*iruetKn and pain which was localized chiefly to the epigastrium. 
At the cupin-ators laparotomy done soon after admiasion a large ab’cess was fonsd in the 
tinterJor purt of the right luwlv’r repOn. iLd the abdominal eanty contained a large amount 
of blaoil. Tho ai/pcada wiu -aoi tstfia at operation and the can-e of the ab'ce<s remained 
uaknoii-s laascjoch as th/* opercti~» irss performed before fie adreat of the Wangra 
«teec and Jliller .\bbott tuber, n Irop of bowel was brought into the nbdommal inei«ioa 
Duticg t/ie nett twenty four hours Cberrf na« no bowef moremcat .In eatero'femy wa» done 
on 'he iVporcd Ivip, but t' • patient ifcd two weeks after operation. Po’toperutively the 
a pornture had always been ••’bn . laul and there had been a leukoetyosis ranging around 
Cnlture of the ab«ce«s at operation «howed BactHa* roll. 

, I'l ’ liey Tcve''e.l a ganifrenoua gill bladder which had perforated in two places. Thc'e 
perfm.i* ccmniun.cntfd with 8 J3fg“al seers in the right lumbar region There were many 
othir alices'cs in the region of the ticum and in the pelvis. The intestiMa wero greatly 
Janhed jad b-umd together prodociog the obstnirtion. There were no gallstone*. The flnal 
diagpo*!* was gangreo tis choloor^tifis; reptife of tbo gull bladder with formation of a large 
abrres* la the lumbar region and m.iity'th’nll abw-vs in life Jeoeecal regun and pelvis, 
chronic wnc5e«precd adhesive p’ntonitis; operation wound (drainage of ab-ce=s nod enteros 
tomvl ; and acute catarrhal enteritis , 

ri&E 8 — ■\ crjearo'J white rrnn enle-ed the horpital with a chief complaint of ab 
dominal pain of 'cn days ’ duration. Tl-» hi*fury, wbidi was judged to br rather unreliable, 
was as follows. 7 hen? hid been anorevra fer two jtars but digestion had been normal There 
had been very vague right upper quadrant pains eev-ral years before. There wa* no eructa- 
tion nausea or vomitinc f^ven mcs'bv beforu aJauasioa the patient hsd experienced pam 
m fhi epigastrium which lasted three or fol^ days This pcin was unrelated to eating and 
was not *8'«oeiatcd with nausea or TOmifnig Bo«cl habili fsl been regular until the on»ft 
of the present iUne»9. There had been no clay colored or tarry stools and there wa* no jaun 
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di<e Ton dftys jirsor to c^nii'sioa he had x paiB in the epiE3«trinm. This pain sons lit first 
(lull and lute-Di’l'ent ha* after the ingestion of a laxalire became screre and colicky in char 
actjr There toero mauy bov.el moTcments but no nausea or Tomifing The pain persisted in 
the cpiga'trijta until three dftis prior to admission, when it became localizeil in the right 
loi\er quad'aul There «t3 n»j(>eiated gwerabied abdominal tendemesa and sorene's. At this 
time the atta'-ks of 'ollc became so screre that he doubled up m pain nnd there was nau'ca 
and vomiting ThiTOinitu" nas BT*^n end bitter. Ila was fidirillcd to another hospital anl 
then transferred t^this lio«pitat. On Admission the temperature w.as 100* pul'C wrt ^Y*. 
respirations were 3S, iilo^'d pTos“ure was 135/70, and white HoDil cell count wns,r»0i''. IJ( 
appeared acutely acl eU’ccealty iH The abJonwa was distended and there was generalized 
tenderness an 1 n'ii»cle spa«ni which was most marked lO the right lower quadrant. There was 
also a palpable, csqui*ilelv tender mass In the r5;^t lower quadrant. The nbc’omen nlilioucii 
tympanitic to percussion was dull tn this area Tus aleionusn was aifent to nti*curjntion with 
occasional reries of metailic tinklmgs A Miller .Abbott lube wn* introduced -an 1 infrarenoiis 
fluid therapy was begun. The following day the distention flod pain were n r. i i-b 0" 
the basis of the elmical and x ray findings n diagnosi' of ucu>e eomplcte mte«tiRal oiotriiitioa 
due to an inflammatoTy or neoplastic cecal ma*s was tnsde. On the third I osf.ital d--. nu sy 
plorafory laparotomy was pcrformeil. A ma-ss wlucli wn* jiajgcd to ho of acoplus*. • ncia 
was lound in the region of tVo ceewtn A terminal ileo-tomy was done Tlie paueut ibed o" 
the second portopcratirc day with a feicr of 102* F. An ii’tlop'y revealed a cJiroT)’* cJiole 
cystitis and cholelithiasis There was an ulcer lo the mucosa of the ea)J bladder which hm. 
hurrowcvl through the wall diss<<rtmc the layers. This had fir.il'y perforateil and thfou'-’i 
the perforation bile had leaked down the paracolic gutter to prednee aa mflswninfory ma*. 
The masa was the cause of n complete intestinal ebstruetion. A emenr made {roM the pcrito 
nenm in the region of (he rra<s showeil no organisms but n culture grew UadJuf prn.iu> 

FMlifrifhia roll, and no alpha Strcptococrtn/ecflli-t. , i „ 

It is siimificaTit tliat at iVic clinical jiotholof.ic conference at whie'i Uiv* t > 
tvas presented the correct diagnewN nav no more «ii«:pevted by tlie p'lrioipnnls 
than it had been while the patient was alive. 

The Ollier three cases in which free (Nl-sricior type I) pcrfo'ations remlled 
in in(c.stinal olistmetionA were ct'^cntially civ s s.t fici.urali+i.d peviic.nitia Yilli 
resultant paralytic ileus In two of tht-sc th. correct tilngnosis nns made pre- 
opcratitclt although in one it >s not clear that ccrcralized perifon-tb stas sus- 
pected The thinl patient was treated so lor? nj?) that only the nutopsy rrconl is 
niailaliie. 

Case II — This cn«e is from the cnrly Autopsy records nnl is one in whicb i, 
thwkcTvol and inflamcil gall btadler was fvnnd l« l-» f jU of puruloot r\. I «tc. It c , 
fomtcil posteriorly forming a lorgc ab“rc»» caTits. 11 cic wm a ijoi.r ic ihc g-At .i1 idi r sro 
tlero wore two rfonei lo ilir bIistcm canty Tlisis ».s« r grirt-nliz'-d perilnniti* i.ris-'cnle-' 
with parelylic ileus Tic iirrera cuel. as the rtowl anl birr wore coi^n-.l with fVripous 
nliicsjons It IS cif interest tl.at collorp< of 'he aWoss rasitr, th. rurfiew of the rjilocti 
lOj liicr, fir’ 'le I’critonctl fu.l all jwllc>! p..*' grwt'is of the Ii-iriitu« Friv Ulcder. 

f^'r 1^. — \ 7'‘ienrcld woman wuo was i ii.*i*lieeil \ if. filllj, an! ued- rotpiirisl r.l 
was brought to the |,sp,ta1 by the f^'ier Tl ' fount ler liiir' a'..,!- in titter 
sqralor. Tloliiitor) w as haol to obintn ar I wae 'Ot ittial 'e FI e Lac t jpjsis-slU iise I 
for years on i* rughno's sc I aaa.•^ge^ bhe t..i br»-i eonsS|pato.l fur n long tine. H.e haj Icon 
groaisc progre-.ivtly y.ohor fny smTs w»*h laleirunott j-iuTil./t, iml tm nltnirs.iA 

rcn.1 1 eel stsc ! ccsi ie.!. For lie past few day* p»iijr •» « lajis'ion >’ c ha] 1 a ] incootinefiro 
of utice dan* 1 'o hal is, roaw^] irarbcrUr dam g tic thrro days lofnrc a Jrais.ion and at 'I o 
tir-e of a.J-i»»i<n ,1,,. e-iT'j 'sicn] of aMor 'al jam sal dsuw^vti. Oa Ajrrws'oB «he 
«>ile 1’v.l foil eojiit was tl/.* {'*|J jaw oeot polylnorpSono-lesr Jojeooates,. tenpe-af-.rr 
4* F. pul-o IfO, ri-jirati->rs acre i.', abI tic llvol pro—are wsj HC.'i i, I hasiesl osarr 
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instioa fevs-ileJ a flltliy, drowsy, Bncooj^nttTF, jannaieed, imlnouTi-b.'J, wfak old \ ' nan in 
t/<f appareai pain. T/iere wai motferato aUoiniiial JKfemioa bbJ tberc y/is some teademess 
on pressure over tho wliole upper abdomen. Thw «as perhaps mpro marked rn the epiga'‘frmm 
nnd under the neht costal marpin There Mat no iiia%ek *pa*m and no ma#.?* were palpated 
The chausl »mprc«»ion was given aa ‘‘dehydration, probably with andojis; yenjJiiv and 
arteriosclerosis, leterus (with many seraleh marhe) doe probably to jr>Hstones.” The’Uoeo- 
cylosis fuggeslej probable ewpieriu of Ibe jpiH Madsler foIIoK-ing e’^/elitJuasiy. She re 
fo«eil an operation and died six wcela later of heart failure Dunns the first thre,* weeks 
11' (he hospital temperature ranced around 10* to 103* F. la the fourth week fhe hid severe 
nbilnmifial jiailT, marked <li*icntion, nght upper guvlraot pair, spiism, and tenderness At ties 
tine the temperatnre rnfined between 103 and JOI* P and tlie jiiundire began to imreisi 
\iiri'''.lar fibrillation developed nnd sho ,l,e,] »„), pulmonary e«le/ni The Ja.t few d.iys Jhe 
rto'hin'inal distention was grentir and them were no audible pensinl'es The nbilomen wa" 
•pitw eaJ there was ohsfipithin and loiuiting The final elinieat impression was acute and 
ehtonie eholeevstitis uni rMelithii.i« nil), neer.sls of the gall MidJer probably eBu«bj 
getiiTa.izeJ p'tiIiHiUu nod paralytic ileus The fimliags at autopsy were Og follows: Chole 
b»l iisis with :MiMie,inn of one stone n» cotiimon doet near papilla; obstruction and dilatation 
of oommsa-diiet , jiunduv; iihentiie eltdoyeiitis with perforation of the gall bladder wall; 
and Inc'i] Mod gmernliicl f 'rrj/»ojt*‘'Ve» p<nfon>((« There «»• nlso bilitpra! bjdrotJieras, 
put fcrtiTvedemn, and other findings referable to the heart disease 


i’xiil/'iM,? Ohj/rirpli'ciiit /itsofirt/etl in</i T>/pe II Perforation* 

•if the GnV /i/otWrr — Oplr ono of the cloven cases of intestinal obstruction 
’ r»er -et was avK'iafcti trith a perforation of the paij Madder trith loi*aI«ed 
t -t fonmtinn ’i] i* jMtietd was opcfalctl upon and tecovery resulted. This 
was * 'omnle'* > u* m \rhidi intestinal olbtruelion followed an nperatiou for a 
nip^'M ‘d /if',.ontlix The ooexhtent tlistenlion oWiircl for a time the fact 
that 0.^ atiitc emp.x'ijia of the pall Irladder had led to its pprforntio’i ^y^d^the 
devclopnir>nt of n Inrjro iierieholeeystie nWess which wns wnlleil oft by the 
stoiruieh. eolnn liter. Tt is wot known whether tlie appendicitis was the 
/•HP • f jhe n'.jilt (if M-'* ejwlee.vsfijii Jt is also not definitely JenowA whtthcr 
the obstructive symptoms were the lesult primarily of the perieholecystic ah- 
seoss. a parr’., Ilf leiis. Iwth 


ttASE 24 ~ri\ 41 yeir old culnrol tnnn entered the hospital coinpliining of abdominal pain 
(vf one ireeJe’i ijaratioa This i>ain »W’ with oausen uod vomitisff bat there hid 

liccn I uortinl bowel moTCuient every day of the lUnesg. Allhougli it was mo't marked in 
Ijip right lower qiiiiiltiint it was gcneralueil On a,troii(«<in the iitiife Mood ccl! eoant was 
■ .k'vx. tho tempi tnivire PP.4* poNe Sit, irepiratioog were 24, aod the blood pressure •*— 
i.-L'kO T1 e abilonien w is distended and was ditfusctv rigid and tender. The diagnosis iras 

Boiic 4ptunai' ll.wiit f .iVnituK. 400 ,♦rltPBlt^s An appendectomy with drainage was car 

fs.i iXi're*- c'l ' re-'t,"!!! i' tae erjoTidi* ehowed acute and chrome appendicitis with 

K un t-' odate on its sero«al aurface Fosioperalively the patient 

hid IPI, I .nil . ,1'. . "“'(W' fvsv..cly ircressm/ ’htcntion in spite of Wangensteen suction, 
■Tcnr , -r> v'is I ”• r’-ii Br fne Ai'iemrli patient was very ill 

Tld tcniiCMifci. .1 I I, I sfl inj* F» ntiditfe wl.i'e lloel cell count was 25,000. On this 
day n hir,’ efi- . hkj iinbr -he uglit costal margtr This area was about 4 by 4 cm 

1./ ’iif I iin ) "11 evq-Mtrh ,rnint.., \ dis.-jons of ucute cholecystitU vvas made and 

V cl. !»• *■ \.'jiv/,v it 'nifcc w i« ci»s o At opcmiv- the gall bladder was found 

I, n)> ' i-i I o'ltnft .t vu •orrounlcd by R Urge pocket of bile vvhwli 

1 <S wnlic.l C '.V ih. fc-iiMi C,i,>n,*id liter. . Vlthnugb «t had perforated, the gall hblder 
ir- uu« (•11 I.- ' (1- ! s'lJ'Vr About 40 r. of ttiik dark hilu was a«pinted froi , if« 

Iicen Tis r f-.. ». -f nna vO t wh it hr> iwg- Th, fc-pirafed b ,e had 1 fecil 



odoi MicTDKop.f sh;dy of the ‘bat oolj- a small portion of tlie mo-OM 

remained There «-as a heavy inRlUMio- flii^all bv both poljmorphonueiear leucrej-*- 
and round cell- reas of gangrene *« through the wall. CulUirea of the 

gall bladder rontents produced n heavy g\»n.\of»^^S Tl.e po-foperrme cm.r<.e folloomg 
(hia opeiation was uneventful and the patiea* « 

Obtfn/ffiOHs Associated I t-.fom' ■. . . 

of the GaU Cfa<Of— Fite case*? (45 pe^-rtt_of total of eleven cascb) of 
intestinal obstruction'asboeiated with all fi“/i_dder'iieiforafion were 

seen ui conneefion with biliarj'-inlestiiial fisttiijb 
tUrectlj dne to gallstone ileus All of the patietits. wertv*'^ 
of the fite died (a mortality of 40 per cent) \ ^ 

Case 1] —A 03 vearold win.e woman eame to the met’ical JKpej? s *?> ti'irpfalWlJBbf 
iibdominal jiuin and of ba\ing aomiled ftf'een tniiea dorjiii 
green and liter was brown and foul amelhng Her famd 
»ears before that «he had gall bladder trouble. Wie ea'd I 
weight in the pi«t ecvenl nioDth« During this time i 

like abdominal painn oeiurring in the ninmiDgr and .syti 

Ill' r- I'lngl} const ipa e<l without any e««ential thang'* in the st iriictcT 
wero not blood) or t.irry in chorncter There had been no jnandKi There wii» nTo'juhr 
Huis* «n tlie Tight uppet ijuadrant which devendeil to the level of ilv« umbi'i' n { ic etii'. ’ 
rnpres-'ioii was that she had cither cnreinoma of the gall i>l*iJ>V'r nith pres'iiir on the (lii 
odenum enu'ing high inte'<tinal oWnielion or htdrops of the g'H W.iddcT iii'ocjiiteit with en 
einoinn of the stiiniacli ttIucIi had melasfa«iae<J to Ihe liver At ip<'r linn the giilt d> •• 
found to bo neutely mfiamed and foil of stone* At the fundss */.-n n cnremoin'i wli*!- Ii ‘ ' 
erfeiideci into tho liver At the other end of the gall blidjer n-ar tliv -j'' • (lu't , gab 
lladiler had pe’forited into the ileum ^iv blaek faeeleil stones and u lo^gt . -jn * |>ii« 

were cvacinied from the organ, n dram was put into it. nnd the abdomen hhk 'n« i''ul 
‘u » ■ ’he gall bladder grew ft roh The patient died on the llr«t posioperntive i/.iy and 
. ' II topsv a large gjlUtime was found in the ileum ptmlucing complete intevtiial obatrue 
!^i r \lihoiigli file surgeoi. found partial Oumlena' obstruction n -p*»n»inTi the complete 

IV u .ivtfuctirtii due to the presctt'e of a large gwllstiM'* \ .. v’ i«“il. Th' 1 4 b». -.j 
iliignoMS wi< fl< fiilbiws I holililhmsis and chronie ebolevyMitis, hvluin between tlie gau 
UaJder and deum, large gali'ione obstructing the ileuin, and adernKjarctnorn of the gall 
I'ladder with .s'en«ion o' the tumor into the liver ' '' 


uic iiurvivui Ijr.per, ir% 

.ring the 5 v^ TVj- vtimtiiv w .. .tt’lTfvr-' 
fanxilj ph.'-l 

lie said that sh^ imu* s 

lime she id >ron *1"^“- 

il .'ipt, <eU:t<< to 114, I* ■''dw- *. , I 


CAcr IJ — A 4‘l)carold uoiiiin was aduiitlnl on April II, lOfS, i nn<iil"'ning of vuiiii 
\ng and tig! t upper quadrant pa»n of six dav»' duration Wie hnd had nltnckv of voinitin” 
nnd right upper quadrant pain for twmtv five vears «r moie. There hml t-een ••n iiitolrifin'-* 
for fatt) and fried foodv for mam vear« Tliere had never been an) jaundice jn.) 

'( * I bv n pliyvu mo tint Jhe*e ••bilien* attacks” were due to gall Mail Icp iii»c'ii«e aii i ‘ ' 

put her on a low fat diet She reiinin<al well while on fhi* diet but n« soijji a« si r • . ' 

from It the sjniplotiM would return In the pmt the Mtar<a h.j '»•. ; n ►.«; i,'*i urn. s, • 
twi. or three da.vs They dfappcarei] a* soddenh . ' they I » ' , -x \ I. Siv p.i . 

iidniission she drank seieral highlnll* and ate some piv' „'w'ie e.yx' ' 3 it - , 

awakeiol from sh-ep with n setrre rig* • 'iliwr qu^lrnu’ tarn. wV ‘ '•'rl (w i -jii hu 1 

left a (lull ache la this region S'iWe tr*o she 'i I •• «n t»*l evrxi c . v i •' e V. 

On admi*vion she was aciilelv ill aid deh'dra'i-e ' >r ' i .cite,!' mi r< wj» lu'i' 

h*. pulse Pd, respintion* were 3., and bUan.1 pt»*»we It" ss •. s ^ . . ],.,iipU ide'vc 

the alslomcn was full but soft ir Ihe right ippcr <1 • drhn' f cralire-i ten )• 'a'** 

Without j>oint pain There wivto wn Jwrtliory'’' a e-ri«i''c •■ ■ ) i , ivkoI 

gram of Ihe alsliimen shevrH dilated lnO*>« ef-etc'.’t .'la-s treai*:. • 'he i. f' » b , indmalic; 
the jiTCeenn- nf obstruction A agnnsii of • tist'tn .i -os with r ln-V-liihi'.* . • o .icie hv !ic 
surgical staff A trislual ccti*i>Ilatit na*-' a dta.’Ticeis of lngfi U' b-trurticu vi' 
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possible gall I, ladder d.-case Aa CTplontory opers/on wa» done and the smal! mfe.tinc iias 
found to be considerably dilated s;I.i!e tho larp/wi * i, eoUap.ed. ralnation of the 
terminal i.eum lerealcd n mass 10 cm proimwl to/the Hcocecnl valve. This ma*. «as bebeved 
to bo n galUtone It was removed from the anj found to be a fairlv lar-o galHone 
Palpation of the gall bladder rer.ale.1 at one other large sfcne stili c'>a(.ainej vnthin it. 
Becau'c of the condition of the patwiit^i vra, decided to defer eho\>cy3tecf‘jinv until e later 
ope-..tii.i aal to watch her care^ulUeio meantime for n recurrence of palUtone obsinction 
Oa July r, 1943, after an m recovery and mtenal, a eholecyvtectomy and closure of a 

ciiolcr>vtogas‘nc /.iluh t\ersr'^arn.-«l Put. There was a 5 Om alone in the call b1ali.cr md 
il c-e a goo-J deil «f chronic inf .cimation in the gall Madder wall. Kceovcrj from Hit 
-cccnil^’crctj^ v-ns nNi 'lisorent/tf). 


? nil j cr^ctjw> vu' "Ni 'in»TCBtfoJ. 
.’AiE ■hJ\yrfo!ri vrhitn 


— whitn Hpmaa wav admittc-I bo-a jc of nbdonii-.l c-anp-, 
mii'Ci, snd eight licnrs’ uuraliog She 1»*J Iwn frivcr-'J.V rc'l but '.'r f‘ o . ■ 

three Mceks had baiiVnild in.ii^tion r'lnraetinzeil by a fcilm,; n* fjliii— . tmd t<“S"^er 'd 
or :*ation after racnll ^he hid lad only two previous siniilir ef^ol'* Pw-'i- Hi, i i 
re i.irs‘ipntnp or aiJ loriiir‘1 piip and iK< br t«' ni'iienioni' r ■- f,- ' ’ ’ . * ^ •- v 

L or ttu'y 'tools \nd thert was no diarrh “1, jiunbce. » 1 ; i- • ‘ 

ti.h night pr.or to ad'yr'-ion na^ee5♦-.J wiiS •■dl i cr*i _ I t-ilviiea an 

V ^itrcntlj'.cti'o.sag •unit Hie imMlitt!*. radintia/ ojIk ird c«c. i , aUlo- -t. nnu ficLi .. ’■'/ 
to the flioiildera. Thc'O paln« camo nnl «ont frwjucaHy. Me n>n letrifed 'nt »i,V" 

Kter bile and a more or |e" clear fluid. She nolKe>l lu'i aih’'oiirsl r> >I!i> g II Ai. u 
«ub»idtd at Hie time nf ndnis'ioa. Temperature «as KW* P.. pii’so '■<>, » i* .i'. . . 

nnl blocd pressure wn* ITi'^llO Plie wes K no acute di-ti di •■7 ' ' f .i u' 1 ion 
tion, which WPS I «enti .lly negptite, except for al S* mod 'ncl'T; ’’’I s • 1 '• "I 

fc'idemess or ria«‘e* It **** the »nipre*«>oa ef t*-*- c\ni .oieg pliy»i")8n ii\t .1 1 d had i 
epKode n' big'- '"■.'i" 1 ••riction. Th.' wh.te Wi-ud cc'l count ict..3iv' ' ' • 

in, 000. ''lo '.'ir:,.!' 111. «n« 100 per ,ci.* Soot n'ti* 1', ♦••o- tho r. . • • 

mid. il 'vn I ' ’ ll at tbo" • 1 j no serious ot -.r* ' i ' ‘ 1 ' ‘ ' < 

fell. ' I 'S s'.i*.' ci'reiui.'r'v uilti low g'jd» ‘ c tiral ulwi** c . « 'I I ■, 1 
litie The next day she pa*«ed n slo^l containing «• n* f*" ' .aimn. She'.outin a. 

to toinit a Small amount Coe3i>« of the oWare .«n.f *1 'vi ^ an exflor Hry op 

• ratisn was poffornie.1 't oiv»c’ • • 'o., f w i« li. . . a*> j"l'i •' 1 

1 IS 1-ioj »(a»a c»l r l‘- * '• \cs H.* f'l lirci . 

s' 1 ii.,« dt' i.'i I t ,''.»v ■s.l'i, • .I**, 't 1' ' 

was fit' .’fpliTci' b) palp'itio'i, lut sn« not rcii-al. ^ I'd '< 

b>md lo'ci. Is 5 ih. lions, I nj cevet ll ptcer ."nl’.fon*. c !• if 

-lua<* I ill' email tow ' nt this j 'int e the opcciit.oa ‘ "ler' st ‘ 
pud I -I rir«« f nd dioil Thie dent > «• u :n nU prebabt'ity a«oti* * ' »•' rpir.‘ • ' 

r fiiiMiioii for on nutopsv coidl not be obla nej 

Case id >i 3D jiur oUl wt»lo rmn w i« ad ti "t ‘o Hi, ini' lit w.th ih-'.’j •' 

i)rc\n, wcikne'S, and weight loss of tc“ wi'd.i* *n'ait"i "1 ' * ' . n . ’ ’ ■ 

Twelve davs prior to adniispiop h' » a» sc'zed »ito a ‘s>e * ..ri.' , lUg uMf 
uted with vomiting lie .1 nuled six lines and «Ht 1 Jd H c j i.\ ooi " JU c'd 
scribed the votuitu* P* ,tc r nt o'sl and later brJ*a ■■ * ^ foul tr st ' ( i • v • 

DO htwel morfcj n’j r ir. J.vr of op> tl Ti-ret d ys ' 1 c, 50 siin '■ i fe ' a- ’c^ 

several times and had transicu' rratnpy r.i'ps .\the lower oMIomen. Tl. s* j" • • •- • ' r""* 
and were no; concomitant with the vomiimg spells On the diy o£ clmm. l t.i'O w..s fecal 
vomiting. TiiB tcmpeniturc vns 98 6* P, pulse SO, respirations w.rc 30, n-i 1 'e blo-J 
sure was 120/30. He conipHined Hint lie had beta unable tu keep aaj fc-d n th" • - - h 
llio past three '’ay» md he liic«.upcc cup-tanfly. The letnjir'i' W-J t' pC ' ’ 

V. .1 obviously ill eldtf'.' white ninn who Bipearel fc *• -Ic.twu,-' JI.' ' 1 .h-' 

-id Hat he had paia in the epigastric rejioB al'ho li Ht-ic »'.• no deii? ii ''id. or 
lu -Ic ?pa«ia tLire Tiicre was a slight nguli'y la the r.gt t upjicr quadi.er. Ibe j.hif'i 
m. Marlieaiy disterded Tbe liver and sjlcea were j«)t |ciljrvl!e. O' nctal evaCim„tio- 
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a large stony hard nodule nas palpated in the left lobe of t!ie prostate. X-ray studies revealed 
that the stomach was dilated with a defeet at the pylorus and partial obstruction. The roent 
enograms suggested “an ulcerative le»on.” A predperatire diagnosis of obstruction high 
the intestinal tract probably due to caremotna of the stomach was made. It was also be- 
jBljd that there was carcinoma of the pro«tate. Aa eiqiloratory operation wai performed 
(jgp he stomach was found to he normal to palpation and inspection. There were adhesions 
' the gall bladder attaching it fp the duodenum and surrounding a fistula between the 
bladder and duodenum Several loops of moderately dilated and hj-portrophied smhll 
v^tine were found On tracing these downward, a large gallstone was found thfee feet belov 
ue duodenojejunal junction. This eauced complete obsfnietion and the bowel distal to it wrs 
completely collap'ed .Vfter the removal of the gallstone from tlie jejunum the patient ira 
proved. He was discliarge^, however, with symptoms of urinary tract obstruction. He died at 
hone apprq.ximatcly ten months later, presumably of carcinoma of the prostate. No autop«y 
'Ai’ perfortned. The diagnosis on discharge was cholelithiasis, chronic cholecystitis, perfora- 
rjoa of gall-bladder with a fistula to the small intestine, intestinal obstruction due to a 
ga’lnom ^pl.fstt^aom3,of,tjie prostate. , 

" C'l-e ''OyCJr.oJd eolore<l woman was adouited with a history, of constipation 

ot f'lu dajs’ duration. l)i,'iug the first three of these days the had vomited once daily and 
ibe fourth d.ay' (the da\ ojf adnii<«ion) she romiied twice. During the first three days 
, ^fO^jvere -iissociatfd ep'^astrit end generalised abdominal cramps which had eea«cd on the 
|ay o'f,y^tu|>s>9n,‘ Evaraination ot the abdomen revealed no distention, tenderness, or masses. 
Iloenfgr/i cjcin, nation shqv*;! llmd levels la dilated loops of bowel suggestive of an ol,structive 
lesif.'V-,fi,,tbc small latestine, probably ip ibe region of the ileocecal valve._ Past history was 
i;)|Thnt.,thcre had never been any symptoms referable to the gastrointestinal tract 
tLi.er Ih^n inili| chrome coastipaden Appetite bad always b^n execll^t;t. On ^dmissioo, 
acd a ^Ikagaosis of intestinal obstruction i as mode. X nasal tube 
"*v Il'ich, mdodoTouj gasui^tonUnW werpyiiO l^^wn. ^V^ngea 

•jeyn, »i|C-lw'5, was start'd and. tl^ patien^-,was made comfortable. The f ollo^vijjg, daj jhc was 
(‘jc’ati J upun and wlieaitYjCWomen was opened a gush of clear lluid was wen. Tffere were 
many loops of dilated [Sip'll ,iBC<s|ine, .Vt the pomt where dilated bowel merged with eol 
hpse^ Ip hatd uiassVa^ palpated wlwU, when removed by^ a transverse Sntestioal \n- 

4,1 (u iVyoTci, tn,bj>-a gollelojje. TJils "i)^jtene. w^,ieli S ..m, m diameter, w.u-j'oundo'l 
„1 t„nv,^.,i5._^.^sep{,^Of,j5;]e-jSipi.vt!i>eft. /sbe gall bLad.\«r was pa)pjted pn^ -foiu^d ,fp,he 
liul'*.i,''d ,jti d inuH'd"'^„/i«H..'HiJ Ni> ft*fulou$ vommunieation between tho gsll 'bladder 
),pii].} l.i rfctuineti .lurt was felt by the i^urgeon to be cnlacged and 

. I -,.,1 r, oftdiliot. fil'd act pemiit dircc* visualization of. the tiliary.trgct it 

.^1 -Wjiircvn th It th‘’^^*J{-ti.iio had enlerol tlio intcfUnal tract via a dilated roauimn duet 
; iMKr •.tone <if a- r|\ me s-une size was felt in the gall bladder. The postopemtire rourso 
« I* 1, .'MTlf II and tl* phtient reecvered without, eo favns is known, anv subsequent rl'<Vcultv 
1 1) In 'll." ei'cmd gallstone, ' i ’ • 

- ' i tio urmlitsion. of Casevi33 and 30 os examples of gall bladder fistul.i 
;,Sietiififhr^tvp.r lU potfcivatwU^ itwr be t^ttestwrt Veawt in Titiibct ol 

dll.' {•'<■> i - m ’‘ v-as thp fistttlx vMiaH*‘d In Case 33 the fiitul.q waq not seen, 
l>os->ibl\ lijcnusc a lover aWominal incision was tLsed, and'tlie gall bladder also 
was not sxxti, Ujt a large faceted gallstone was present in the ileum, the gall 
bladder was surrounded by palpable adhesions, and in addition other stones were 
ptV'i 'it in till c-all bladder. All these factors lead ns to believe that this is a 
<■a^‘ uf biliars fufjL. ‘‘in Case 36 the fistula was also not seen, }.<K.sil.;*. Jc- 
cause the gall bladder itself was not visualitcd, but a 3 em. diametered faVetrsl 
'’"IN'f-ne w.^s foinid in the ilonni and the gall bladder wa.s .surrountlcd by palpable 
adhesions, ncspftc the surgeon’s impression that thus gallstone entered the in- 
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tMtine b}- ttay of tlic dilated common duct, such a large stone must ha^e caused 
erosion of either the ampulla of Vater, common duct wall, or gall bladder wall. 
Furthermore, if the two cases referred to in th« paragraph arc cTcluded they 
actually strengthen our main argument and we include them for completenes.^ 
Without them six out of nine intestina’ u'-stroctioiw due to gall bladder per- 
forations (67 ,por cent) ucre taiised lij inflammatorj' mcel'anisms rather »ion 
by gallstone deas. -If the trto oases are included, six out of eleven infest)'/ 
obstructions due to gall bladder (and bile dact perforations [J].')! per ccjii) 
caused by inJlammatory m^ebanisms rather than by gallstone ileus. In eith«\ 
instance the inflammatory olisfrnetiona represent a majority. 

nl'^CL•'5SIo^• 

Among all the causes of intestinal obstruction, pciforat'ons of the gall blad- 
der are not common. Oa the other hand, in this series, intestinal phstnption 
occurred in nine of thirty-nine demonstrated perfoiations (23 pei tent) end. in 
clc\cn of >a total of fortj-»'e proliable and demonstrated perforations (27 per 
HiU). ,Ib-' 2 vs< this eoiuhtion w not often considered in the differential dug- 
nosKs of intestinal ohstnietion, it is freijucntly unrecognized when it docs occur 
Failutu to make n correct diagnosis carries with it a high morlabty, whereas the 
mortality rate may he low if the true pathologic state is suspeelerl pieopci- 
atiscly. j, , . 

In spite of the great reduction in the mort-l.ty fcota -nlcstinal obstruction 
m general which has resulted from advances in fliud and elcctnd/te replaoc- 
ment (Ilii and ilnguct, 1012; MacCallum, 1920, linden and Orr, 1923; 
Uollcr. 1940. and othcisl and from the development of intC'U'nl sucMon fnd 
intubation (Wangors'cen, 1942; 51iUer and Abbott, 1934, and Job sfou IDIOI 
tlirre is «ttl’ ;• coii«idficblc annusl 1 os.h of life due to this condilion. 'I Is impor- 
tant, thcftiore, tobeaw.irc nf cl! U c unusual tjpos of obstruction which arc com 
monly oscrlookcd. TJ c •■•Idl'nc effect of all the rare and unusinl *. pea nf Tn- 
lestinal obstructioiu w'htVa h»v not commonly consider'd ahcl thCref r" i ''t'f'c- 
incntly diag'iusu! cnrl.i and <f which the present co* dltinn i' i'> f-’j’nidcant 
'’Sample, is a'nos' ns Tipor...- ' in maintaining the present 'mcri ‘li"? i * iarcS- 
fir il ob-fam'.ion as pre the factors of infection and strangulario i ' ’ 

•Jilicr writ' s '^V.'ntcrs, 1920; Barllelt r.£.d P,»rtlc*t. ri2G; r-'reem ard rv, 
1940 .•uk'I Kai.l i.i uml Egor, 1943) ha-- i*ic'it>’sl Infc- htal bb-i'i.’rtk '’i'*?' 
diffcTcntml diagnosis nf their reported cases ot pcifora*’ou'cf tf • -■‘i'’! 1 '« '■lie. 
Oi'oa lona! cases of actual mechanical intestinal ol. 'ruction as.socia el gall 
bladder perforations (exclusnc of gallstone ilaus) aio to be found n the li'ci- 
afurc For example, Edwards, Gerwig, and Guj ton (194’.' m reporting tc‘en*y- 
one eases of acute choices stit is with jicrforation into the peritoneal easily studied 
at the Church Home and Infirraarj' and at the Unisersity Tloopital, Baltimore, 
described a case of a D9-year-old man who had snffcicd scs-cic right upper 
fuiadrant ]iain for scseral sears He had noted continuous pain for more than 
twenty-four hours before being seen. On admission lie was critically ill snth 
s-omiting and distention; skin was drj' and jaundiced and the abdominal muscles 
were fairly rigid throughout. Tenderness was e.xquisite and diffuse and there 
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was a mass m the risht upper quadrant On exploration, the hepatic flexure of 
the colon uas found to be densely adheicnt to the {tall bladder and s\as ob- 
stnicted A perforation of the srall bls'dJler Ind occurred just lateral to its fixa- 
tion to the colon Gallstones and hi'e were found in the free peritoneal cavity 
When the gall bladder has dissected'from the colon tiic ohstruction was relieved 
In the prc'^etit series of cases intextinal obstruction associated uitii perfora- 
tion of the gall bladder was not due to gallstone ileus in six of rinc established 
ca'cs and in six of a total of elei'cn probable and established cases,' bub tesultcd 
front the inflammatory reaction or adhesions following perforation of the gall 
bladder Perforation of the gall bladdet shoHld, therefore, be considered in the 
se.ireii for iho cause of intestinal obstmctioii of obscure origin. 


SU-MMARV 


■’u . ludy of lorty-cne acute, subacute, and chronic gel! Madder perfora- 
ticn- of wl.icii tliirty-niiie were confirmed at opciat-on or autopsy, seen at this 
Ho'p tal on the surgical service over the bst twenty" scars (twcntv.jiinc cas«s), 
and at the autop'u- table since 1880 (Uvcive cases), clcmn ca*. » f per cent of 
the total) were found to be associated with intestinal olistruetion Only five of 
those ele\on eases MS per cent) Aiere instances of the classical gallstoife ileus 
thrtr uf which were confirmed hy actual visualiiatiou of the fistula. The other 
six ''j pc." con*) woio not due to the formation of cholccjslcnttric fistulas but 
rather to other mcch'ai.i^vs JlH/duccd by acute or subacute gall bladder rupture 
The rclatisfe rarit} of these Icsioas and the ol»scurily of the sj uiptorns produeod 
by them ltd t<> a low percentage of correct diagnoses and to a ntieentacc 
of +rtt ditics 

' ■ ^ CONCLUSIONS ■ ‘ ’ 

Intestinal obstruction of obscure origin u'ay si.tr eui'cs . .Pu perfora- 
tious of t|if gall oladder In this series about '•'p-h.Uith of such perforations 
n,'i..ued \v,,\u‘.f»tjnat oV^ntetion In juiibng caa'j.. dfler disease should 

be cuiisi^i-ivd in ord^jr^^tlml intestinal obstniclumjpivwluccd bj.gdl bladder per- 
f'ji'iCicii it O',, .jroked , 

ii tins '•ones, intestinal obstruction due to gall bladtler iierforation ' as 
more riften (55^ per cent of all b7 per cent of confirmed due to ncum 

si|bpcn(i; pertor.il’i^!i& with.ii^^jltant inflammatory pazolytV( 'or mcclianital 
Qbsr^fifjtio,, ,than |^4y jh-i cepljOi all cases, 33 per cent of conftnned' ca'ies) to 
chiT)|nc perj'prations \Yith yijsijltant classical gallstone ileus 
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Urology Award 

The Americas Urological Association offers au annual award "not to exceed $500" 
for an essay (or essays) on (he result of eome clinical or labonitOTy research in urology 
Competition shnll be limited to urologists who have been in such specific practice for L^t 
more than five j ears and to residents in urology in rtcoguised hospitals. 

For full particulars write the secretory. Dr. Thomas D, SD9 'ladison Avenue, 

Memphis, Tcon Essays must be in his hands before May 1, 1947, '' 

The selected essay (or rs’a}s) will appear on the program of the forthcoming'nieeling 
of the American Urological Association, to be held at the Hotel Statlcr, Buffalo, X. 1 
June 30 to July 3, 1947. ’ 
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t\vi:ntv-si.\tii ^ir.nTiMi or Tin: AJiiimi-AN association roi: 

■ THORACIC SrirCIHJY 

1)|TII*!T. Mtfii, Mi\ 19IG 

r. C. ri«nn\rK. M l> , \Va<ii!N4ito\-, 1). C. 

. Tho JlanaEmeat of Ttoraw AMoatnal V.'*r Injuries neeve 11. Bcttt. Iln.ton — Tlie 
iii'rlnlily rnle nf Ihnni'u nlOon)in\) lajnrir* ttn« rnlixH.I Irnm Ihe SD to fill jvr rent of 
WopM \\ IT I to B l> \rl Tumiml !>• to vtnijil nUl itninM Itijiirn-ii li> llie ulilitntion of nOo 
pinilo BRi -ll tl r Ininillior iri* i>{|.ronrli. |I o |•rr«|••nilTe tp«f oration of di-liirl»il rarJio- 

lO'jiiratiirA J liyi'il '.JT, B'tojnM » llnat.) irjtTrpnieot, Ia*fore, ilurinj. BBil aftrr f'l'onlioB, anil 
Jte miinfoRiBiT of a ef.-ar fiinray *f n» lien-* In fhev k<iuri?«, tfii' iJiTfifiraffin i< «Iiray« 
iiijupp-l .\ ilofis i in tlic iliajihnsm »*ll j-roitiKe n *ii<-iiiniT hbdBiJ. The J;Tjriio»J* mar !<• 
nli\l<ui« or >tTy diflipull Tliorane ninin-la niay |'t 0 i!i|pe pain Btiil Bui*ple >{ia»ra 

Vli-enl tiiBN itiili Bio lemel Injury, lot •« not trlnMe. A rrmiinl a« tusli ci* tiie 

fwrtli rili aiiii ri«fl> itti [ion* rile tio at-Wioo Nmol) jior eont of *tip»t woub'N may in 
»ii!\p the ton (u r<at of nJJominal noun l« may jemotrate the fbo»t. In poni-tratiBj 

ri mt troiiniis an iria i >1 a) hra:;m fli>ninnlo<a mtri nUlominB) Injury. Thomooiomy {«rtnit< 
lie piiir'l ropf loriiiii* <*f noi'Jj inffathoraoc fhy*mh‘ST, ohn-h }<».e<u ohook. Ijirc JBtfa 
moiia ja'u''* M t • ‘ i rotV'-l; olon c»»en. they rhauM lo run in Mowlj. Tie npproseii 
III flip • wnuRfi « »' I il'l i> il. 1m iiiilt/iil The trsn*ih<*rToii* aj prmcl alTiiril* bolter eTpn“Ure 
fi r lii-uei* Ilf I' I r, tvR, rloji noJi. »|-lonio lloxoro of llm ool.m. nn 1 tloitio of the IiTOf liopfiir 
of tl 0 ilnjilr .'■•no <in*i nt<nte; tii> [burn !• more rri<itT niuOioit out, nnA there are 
foKor }>o'* • or*. \e |ii I nor try rooiplu-almn*. fMiolomj 1« neoo«‘ary for repair of injurloj 
to lit mil a. liwer |<i'lmr» of 'i ■ o 'an nn-l eifftti.il S'parate »Bd«ioB« mar n»0'l. 
Of f.’e tioraei ■ r»j (neMi.irrray l-o e«lon-l<s| (bmnirar I «ef»»f the erxfal marffifl Jl/ire rapel 
re ospai •v 1 1 f dm Inn.' u n raino*! witloiil un I.Tnater ilrainaffe, but fri-qi-i nt rlmiral a«pirn 
lor, i I lo ll■.^•••l•|fy \ clear nlroaT inainimixsl nt nil limea by oalhelor mpimtior or 

brMi.ti iv-npi ilfaiiifi.;o The iB'>r1n'ily In llim- onv.~, [•araliit* the nierily of the traiinO't. 
The TOfialily f/oin t ..I ’ n tM nonn |« i* I nrir ilinn from left »i Ie.1 vounil* I’lilniriviTy ooni 
[•lii'.ilU'n* Bcootmloil f <r tn ire «l"*ntl * than rli-l al-l mnnil oom|liialicin« Prompt rooipansion 
of the I'lnff onl a rb'Br «ir«ay rMoml [• 111100000 ^ ooniplipatiiin*. IV'atln on llie fir«S po»l 
opentne <Iai tre-f ofirn n*»>eja'e'l uilh a vmtie eymlrone, the result of jiro)onso.l >li<vk an 1 
ronooiTiltant ri" I nr-iai. The mortality la the fortyeicU on*e« rrportoil ly Dr. Betts win 
2J 0 per cent. 

In the .li'i Li* on, Cul James II Tor-eo mrnlionm] the Iv-h of siniiAtios for lho«« com 
Uni'l woiiniN in Will. I .'.ar I, In' p»intoi| out that ol-lominal wound* alone onrrlod a fifi 
per ootit morinlity in 1”« 'ti Wi*’l War 11, IJrfW cocetu*iTp1j llioracic woiinil* rarrie! a 
mortalitv of only'; [et 'ont Dr. Evjrt* Omliam ouffffo'to.l Ihnl Ihe oomplientien of uremia 
niiglil tic the miift of f ic u*o of riie.inipafrl h* I I 00 .I la tnmta-ion. Dr. Ceorfe Fliiney eai I 
that in tho Ohinnnii oampaisn, p-ala of WeoJ (O typo) were o'C.1 without ero** match 

mff. nna with bit two imnodiate rcaotion*. Dr. ITsnlc Berry sinted tlint in the o»ont of 
urgent noe.i for n Ircnufurion, nn O l)pc Uooil of low tifor was he omplm*izoJ that all 

blood rhould bo rofriKorntod Dr Emllo Holnan aald that lho«e po.t trtin»ru«ion deaifis 
with anuna were Iho result of homoly*i«, hemoslol iniirin, and the prodiielion of homo 

^vrral pBpor* Inctu.tlnic lh« rrorllofitlal AdIroiM. hB\c aitKnrod In the October. ISIS. 
l9»U'- Of trie Journal of Thonclr Sureerj 

Jlecclaed for piiblhnllon, Kea, (, US*. 
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Tli« Treatment of OrganLtljig Remothonx by Pulmonary Decortication, Vf, IL Tuttle, 
Detroit.— Decorticnlion I* on ol,l operetire proeeJure, which wn* divardeJ after a relatively 
rhort trial becaa»o of poor re«ulfii. The eoavnitioBa} treatment of hemothorax h.nl been re 
poate.1 wpiraiionr, but there wa« a reeulual of fi»e to ten i>er cent in which empyema or cnp- 
pliBg flbrolhomx oeeiirreil. In 1015, broithy had noted tbe hi”h iachh'nce of invaliJi*in in 
Ihew cv*es; Ih® x my rhomil a fluid level Imt mpiratinn yie! Jr«l no fluid and the patient had 
a contraeteil ehe»t. The flr»l deeortieation for orgaBiiing hi-Riothorax was done In the Afnean 
eampaign (10«) by Major Thomas If. Uarfoni. Dr. Tuttlo reported the rc-ulis of deeorlica 
turn in 140 ea«e*; there were no deaths in tbo aeries. Kifty one presented gTo-a infcetion, and 
eighty moo did not. Twothird* of these patients lad combine.! thoract)vl»foniiBaI injuries. 
Siveoty five per cent were due to ahell fragments Two in>tsnees oeeurred without wound*, 
duo to rontusion, S-venly seven i-er eenl reexpandssl wilhm 44 hours after ofyraliOB, J4S 
per cent reeipnndp.1 within five to »ix days, an.l only 4 3 jer rent failisl to reeijsind or de- 
vclopeil n fistula. Pour and three teaths [ler cent tetume.] |r> active duty, 4'i per cent to lim 
ltd duly, 31 4 1‘er eetit Were retume.1 |o the rone of interior Watjso of ihetr rlie«t conditions, 
and Ifl 4 per rent Iwause of extrathoreeie ren.lilioos. Ihs-orlication is easy in the UDisferte-I 
rases, but difficult in t! ® infeeted ones. There were only two wound infeetions in this series. 
In the fifty one inf.-ete.! patients (rmpyemata), primary heating oceurrcl in 4'* 1 per eent, 
evenlunl heating la 4.11 per rent, with a smiU resilual group of only S4 pi>r rent hariag n 
ehroaie empyema or brunchoplcural fistula. Tbe o|erMion should be done wiilua three to 
four we. kr after Injury. Prompt doeorticafiea assures an ensier sonvules. rnee anl loaer 
risk of empjenia Ito ernlia.«ijed Iho ioiportanee of /rreing fl-vures, getting the lung off the 
trediasimom, and removing the roosiriciiBg fibrous shesib a® thaf fhe lung reexpnndr lo fill 
the chest at the time of the operation. He u«®d two dralBige tubes 

Total PalmonarT Decortlcatloo: Ita Crolatlea aafi the PrcMBt Coetept ef tfidlcaUoBS 
Ud Opentire T«ctnl<\Q«. Paul O. Samtien. Oakland, Calif —tviorme u>e<I the tern 
"deeuftleafion*’ ilrrC Ja Isl’d, afthougu It le ImprolaMe fhst ho eonreite.! of Iho procosa ai 
t«eliDg off an iaflammviorT membrane from the pleura Is Fowler perforncsl an op* 
eraiioa for ehronio empyema wbieh iavolre.l freriog of a ronstrieting membrsB®, Delertne 
rcporte.1 in ItOi two eases, one in an.l another la It'i}, iiatmg la the latter that he T*- 
move.] a membratio from the pleiirn. Tl.eie hate Iswa many molificalioae rinee then. It war 
usually earned out with open drainage an) irrigatioa*. In 1915, Howard Lilient*-al de- 
»eril>ed an operation for neute empyema la whirb be freed the lung from the dinphragm but 
Bot the BiediBstmuni. p.'intiog out that l)»e pyogenic aiembrane eaa be atrij ped Cff the normal 
pleura. Moymhnn (lescrilie.1 freving up the tuag when renioving a foreign Issiy. Deeorticilioa 
ha* usually |.oen aecompanied by much Heeiling. In orginiticg hcniothomx, the pleura re- 
mains thin, while the fibrous coal whieh encirclee an.l pamlli'l* the pleura Isvomes progressively 
thicker an-l trvy even Isvome raleifieil; the presmee of air reem* to lo eoB.Iuejve to an even 
thicker fibrous eoat. Delay in operation mnkev deeortieation more diflirult, or even itn 
possible. The chest Is opene.1 through a posterolateral Incision in the sixth loterspace, the 
lifpiid or remilKi'ii.l clot cvacuHnl, nn.l then decortication is Is-gim with n shvrp incision to 
til® viscertil pleura The lung herniates through this vacision, tind further ilisccclioa is earrieil 
out with the finger or a pennut dissertor, Tbe lung i* free.1 from the mediastinum anf 
iliaphragm, nnl the fls.urcs are sepamfrsl. Tear* in the pteum or hag shoall be repaind 
Wdien pulmernrj aWess is present, segmenfal or wisfge revcfinn of the lung i* earricJ out. 
Three ti.'d«-r tiibe ilrains are inserle.l, one m llie eighth interspvcc la the ptKlenor axillary 
line, anoths'r in fli® eighlli jnJersp-iee to the oidejisieohr line, nn.l a third in the second iater- 
(pneo in tho midihvleulnr line. Theehest is flushr-I «ut with snlire, the lung r<* expanded, and 
the fhest wall is then closed in hycr*. Penieillm is Instille.! through the upper anterior tube, 
but no irrigations are done The lube* are eoaneete.! with a water trap and the p-itient i* 
encoumge.1 to br.-alhe deeply. The chief indication for decortication is orgxniiing hemo- 
thorax after failure of repeated aspirations. Tho xrsjs show a haty che-t with signs of 
fluid There i« poor expansion of tho chest and contraction of the interspaces. In this senes 
of approximately 153 patients, S5 pe- cent •«« grossly Infecfe-J, and in eix-ry iniiance tbe 
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luBg ic Mpaudci obiJ tl^eT6 weie no thtoftio empyMSWi. Infected otganiiing Ucmothoraeca 
should be operated oa os soon as po«sible. In post trouicatic empyema, decortication ia in- 
dicated rather than nb re'cction. The rationale of the operation i« the early restoration of 
nortnji pulmonary function. The “peel" nhieh m remored is not part of the pleura, which 
remains normal. 

In the discussion, Dr. J. hi. Chamberlain raid to excise the parietal peel last and 
emphasized the benefits of early amtndntion, even R<^t»nR the patient tip on the day followins 
opernfioD, with the resulting prompt restoration of funelion Dr. Paulson, in commenting on 
the difliciilty of getting oft the rwceral peel, said that he remoicd the parietal peel first, then 
freed the diaphragmatic pleura, after which lie found the sisceral peel came off easily. lie 
said he had also earned out decortication for tuberculous pleuritis. Dr. Carl Dggers pointed 
out that organizing hemothorax is the result of battle ea«ualtj-, in contrast to the chronic 
empyemas seen after tiie last world war, which were the chronic rcidues of acute Infections of 
the pleura. He recalled how the ribs were embedded in the (Ttos^ly thiehened parietal pleura 
so firmly that it was impossible to insert a rib spreader, while the vi«ceral pleura layer was 
relatively thin Beferring to tbronve empyema, he felt that an elToit should be made to 
mobilize the lung, especially at the angle of reflection from the ehe<t wall. Dr. D. F, Butler 
concurred with Dr. Eggers and said that decortication wa* exceedingly difficult in the old, 
long established ea«e. Early decortication, preferably within thirty days, facilitates the dis 
section and minimuc' the danger of a enpplang fibrotbomx Dr. Fraser Curd stated llmt he 
had u<ed decortication ta co<es of chrome empyema for many year*. lie added that he hid 
used chemical decortication with sodium hypochlorite to remove the fibrin mass, many tunes 
Dr. E, D. Churchfil recalled that in the army manual on thoracic surgery, which ho assisted in 
compiling, no mention was made of decortication In the past, a generalized empyema was 
permitted to loealiie and then drained He believes that early decoitieniion representa n new 
and Tolnable principle in surgery of the ehest; namely, the conrer«lon of a locatircil empyema 
into ft generalized empyema, with, theoretic conlamioalion of the whole pleura, but cffoetlrely 
producing a complete re expansion of (he lung which obliterates the empyema canty. Re- 
expansion is more important than drainage m that it restores function and eliminates the 
need for drainage by collapsing the empyema pocket. Dr. Evarts Graham <aid that these 
hemothoraces and empyema were different, that empyeiua was an abscess of the pleural canty 
and that a hemothorax was not. He felt that Iho .atrer repfC’ented a pleural infection, nl 
tenuated by chemotherapy. Dr. Tnttle said that an infected hemothorax was an empyema 
becawsa the -best contained fool pus and the patients ran a. septic fever He pointed out that 
decorticatior antedated the use of penicillin and restated his position that tlic important thing 
was adequate re evpans’on of the lung. Dr. SanisoD said that he did not remove the parietal 
pleura routinely. 

Thoracic KeopUsms in Kaxy Fenosnel, W. !• Watson, Kew York —During ilio years 
of 1943, 1944, and 1945, 746 cases of cancer and allied diseases (neoplasms) were admitted 
to the Tumor Service of the Naval Hospital at Brooklyn, N. Y , of which thirty four were 
intrathoracic neoplasms. Eight eases of mediasbnal Hodgkin's disease and two of tnalignant 
fhyoma were treated by radiation From s group of twenty five patients with intrathoracic 
tumors that were treated surgically, fourteen were discovered fortuitously by x ray In this 
latter group were two cases of bronchial adenomata treated by pneumonectomy, one case of a 
stliwannoma treated surgically after faiinre with irwy ; a benign lymphoma treated surgically, 
a left sided teratoma which was excised, n bronchogenic carcinoma treated by poeumonectomy, 
a capillary hemangioma (or mesothelioma) treated by pneumonectomy, and another bron 
chogenic carcinoma treated by lobectomy (patient died within four months) The speaker 
urged routine periodic x rays of the chest. 

Pulmonary Cysts, Herman J. Moerscti, Eochester, Jlmn.— He preseuted forty four ea-es" 
of surgically proved palinonary cysts and dashed them in three groups. Group 1 (twenty 
five ca‘es), cysts lined with epithelium and having walls containing cartilage, mu'cle, gland*, 
and other bronchial elements; Group 2 (eleven easea), cysts similar to those in Group 1, ex 
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The Treatment of Orgaslitag BemoUtotax by Pijlmonary Decortication, W. K. Tattle, 
Detrojt.— Dceorljcsfioa i* «n old operatire proroJnrf, wan ilmrarje.! after a relatively 

ehort Inal beeannc of poor re«u«*. The cODTentiODal ircatment of liemotliora* had bora r^ 
peated aspiraiiont, but there was a re^idonl of Are to tea per cent in whicli empyema or enp- 
pliou flbfotliQmx oecurre.? In IWS, had rofej the high ineideni-c of mralidum in 

Iheno eases; the x ray ehoweil a Huhl letel bat aapiraliQn yielded no fluid and the paiient bad 
a contracted chest. Tlio first deeorliealloit for orimoumg hemothorax was done in the African 
catnpuga (1943) by Jfnjor Thomas 11. Harford. Dr. Tuttle reported the re«iilt» of decortica 
tion in 110 cases; there were no denllis In tho serte*. Vifty one presented gro-s infcefioo, and 
eighty nine did not. Two-tUirils of thev patients had eomblneil ihorncoalslomlnal injuries 
K'vcnlyfiic per cent were due to shell fragtnents Two instances oecnrred without wounds, 
duo to contusion. Beventy seven per eeot teexpandftl wlihio 49 hours after operation, JSC 
per rent re-expanded within (Ire to six ilajs, and only 4 3 jvr rent failed to re-eipand or de- 
lelopoj a fistula. Four and throe tenths per nnf returned to ncliro duty, 4i per cent to hm 
ited duty, 31 4 per cent were relurnn) to Hie rone of Interior lieeause of their chest eo^dltio^^ 
and 10 4 per rent beeause of extrathoneie eondilions, IVeortlcation is easy in the nninfericHl 
en«’s, blit diflicult in tho infeeled ones. There were only two wound infections in Ihii senes. 
In tho fifty one infiele-l p'ltienls (empyemaix), primary braling ceturrcil tn I'll per cent, 
eventual boalmg in 43.1 j«ef cent, with a email residual group of only 5 9 pi‘r erat having a 
ehroa/C empyema ot broneftopleurnl if*(efa- The operar/oa ehouM done wifWa three to 
four weihs nfler Injury, froiapt deeAriienliAfl »«>utra an erisier eonvatewmcc nnd lower 
ri‘k of empjenta. lie emitianie.! the Imponanee of freeiag fissures, Bviiine the long off the 
mediastioum, and rentorinif (be eoortrletms fihrout rbenth m (hat the lung re-expandt to fill 
tho cheat at the time of tho operallon. He usotl two drninaifo tubes. 

Total Pulmonary Dccortleatioa: lu ETOlutlou acd tho Present Ceueept of iDdieatloui 
nod OpcntlTo Teebnlgne, Paul 0. SaatsoB. OxVhnd, Calif.— Ihlormo usel tho term 
'‘diKcirliexIIon’' first In although it h miprobable (hst ho eeareireJ of the proees) at 
polling off nn inflamtaatoty membrane from the pleura. In 1903, Powlrr performed nn cp 
erntion for ehrooic empyema which iavolvesl freeing of n ronstrictiog m.ombnne. IMortse 
rtporte^ in ISOJ me revs, one ia IW and another In itpi, stating in the latter that he re- 
movo<t B mofflbriao from the pleura. There bate Iwrn many mndificiilincis since then. It war 
usually carrud out with open drainas* and Irrigations. Jn 1915, Howard Lilicaiixl de- 
rmlx-J an operation for acute rmpyrma so whieb be frrvd the lung frooi the diopbragui hut 
not tho mediastinum, pointing out that the pyogenic memhrane ran bo stripped Cl ihenonnal 
pleura. Sroynihftii deserilieil ftveiog up the luog when removing a foreign laxly. Deeortieatioa 
has usually been nceompanied by luoch Weeiling. In Drjyiniiing hemothorax, the pleura re- 
mains thiB, while the fibrous coat which encivete* and parallels the pleura lawomes progressiwly 
thicker and may even {•eeomo ealeifie.1; the presence of air seems to l»* eonJueive Co an even 
thicker fibrous coat. Delay la operation mnlis-s decortication more diflicult, or even i® 
pOMiUe. Tho chest Is openeil through n poslerohteral inei-ion In the sixth Intcrspiee, the 
liquid or semiliq'nd dot ovaconteiT, and then deeorticxtion is begun niili a sharp larisiou to 
tho visceral pleura. The lung hernhtes through this incision, nnd further disj-eciion i» earned 
out with the finger or a peanut dissector. The lung is freoil frnni the media-liouni sid 
ilmpliragic, an] tho fissures aro sepnrafesJ. Tears in the pleura or Jung should be repaii'd 
When pulmiMiir) abscess is pri*«ent, segmental or we<lge revelion of the lung is rsrriol out 
Three tu’dier tulss drains are inserted, one in the esgtnh interspace ia the posterior axiHaiT 
line, anoth.-r in Iho eighth Inlerspsee in the mWilnvicoHr line, and a third in the second inter 
xpaco in the midclavimUf lino. The ehe.t is flnshoi out with raline, tho lung re-expnnded. and 
the chc«t wall is then closed in liyers. ronKillin Is lastilhsl through the upper nnfenor lube, 
but no irrigations are done. Tlie tubes are oonneettsl with a wntor trap and the patient w 
eneourngc.1 to brenthe deeply. The chief indiealion for dceorticfilion is orgnnUiag hemo- 
thorax after failure of repeated aspiratiows. The xrxis show « hsx.r chest with signs of 
fluid. There is poor expansion of tho ohert and eontnetioa of the inter«pnecs. Ia this-series 
of approximately 150 patients, 25 per cent were Rrm-fly mfecte.1, and in every instance the 
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lung re expanded and there were no ehronlc empyccna. Infected organiiing hemethoraeos 
should be operated on ns soon as possible. In post traumatic empyema, decortication In in- 
dicated rallier than rib resection The rationale of the operation is the early restoration of 
normjl pulmonary function. The “peel’' which is remosed is not part of the pleura, which 
Tematna normal. 

In the discussion, Dt. J. M. Chamhertala raid to excise the parietal peel last and 
emphasized the benefits of early ambulation, eten getting the p.atient up on the day follovring 
operation, with the resulting prompt restoration of Innction Di. ranlson, in eommeoting on 
the difficulty of getting off tl'o visceral peel, said that he removed the parietal peel first, tlicn 
freed tho diaphragmatie pleura, after which ho found the visceral peel came off easily, lie 
said be had also carried out decortication for tuberculous plcuritis Dr. Carl Eggers pointed 
out that organizing hemothorax is the result of battle casualty, in contrast to the chronic 
empyemas seen after the last world war, which were the chronic rc«idne8 of acute infections of 
the pleura. Ite recalled how the ribs were embedded in the grossly thickened parietal pleura 
BO firmly that it was impossible to insert n rvb epreadcr, while the vi««etal pkurn layer was 
relatively thin Eeferring to chrome empyema, he felt that an effort should be made to 
mobilize the lung, especially at the angle of refloelion from tiie chest wall. ®r. S. T. Butler 
concurred with Dr, Eggers and said that decortication was exceedingly difficult in the old, 
long established ease Early decortication, preferably within thirty day*, facilitates the dis 
scetion and minimizes the danger of a crippling fibrothorex Dr. Fraser Curd stated that he 
had used decortication in cases of chronic erepiema for many year* He addoil that ho had 
used chemical dccorticatioa with sodium hypochlorite to remove the fibrin mass, many times 
Or. E. D. CburclLUl recalled that la the army manual on thoracic surgery, which he assisted in 
compiling, no mention was made of decortication In the post, n generalized enipyema was 
permitted to localize and then drained. lie believes that early decortication represents a new 
and valuable principle in surgery of the chest; namely, tlic conicrsion of n localized empyema 
into a generalized empyema, with theoretic conlaminalion of the whole pleura, but effectively 
producing a complete re expansion of the lung which obliterates the empyema rarity. Eo- 
expansion is mere important than drainage in that it restores function and eliminates the 
need for drainage by collapsing the empyema pocket. Dr. Evarts Graham snld timt these 
hemothoraces and empyema were different, that etnpyetoa was an ab*cen of tlie pleural cavity 
nod that a bemothonix was not He felt that tho alter represented a pleural infection, at 
tenuated by ebemotherapy. Dr. TuUle said that an infected heniothorax was an empyema 
because tlie .best contaioed foul pus and the patients ran a septic fever. He pointed out that 
decorticatior antedated the u«e of pcnicdliii and restated his position that tho important thing 
was adequate re expans'oii of the long Dr. Samson said Chat he did not remove the parietal 
pleura routmely. 

Thoracic Neoplasms In Navy Persomiel. W. L Watson, New York — During the years 
of 1943, 1914, and 1945, 746 cases of cancer and allied diseases (neoplasms) were admitted 
to the Tumor Service of the Naval Hospital at Brooklyn, N. Y , of which thirty four were 
intratboracic neoplasms. Eight eases of mediastinal Hodgkin’s disease and two of malignant 
thyoma were treated by radiation Prom a group of twenty file patients with intratboracic 
tumors that were treated surgically, louiteew xtete discovered fortuitously by x ray In this 
latter group were two cases of bronchul adenomata treated by pneumonectomy, one case of a 
tchwannoma treated surgically after failure wrthx ray; a benign lympboma treated surgically, 
a left sided teratoma which was excised, a bronehogemc carcinoma treated by pneumoneefomy, 
a capillary hemangioma (or mesothelioma) treated by pneumonectomy, and onother bron 
cbogenie carcinoma treated by lobretomy (patient died within four months). The speaker 
urged routine periodic x rays of the chest 

Pulmonary Cysts, Herman J, Moersch, Boebester, Minn —He presented forty four cases’ 
of surgically proved pulmonary cysts and classified them in three groups. Group I (twenty 
five cases), cysts lined with epithelium and having walls containing cartilage, muscle, glands, 
and other bronchial elements; Group 2 (eleven eases), cysts similar to those in Group 1, ex 
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or serpoth nb for tbe lower lobe, (3) imUTi.lm! liinUnn Iccliniqtic; (4) onreful clo-ure of 
the bronchial stump uitli interrupfeil »ilk *n(iire« oier whwli hk placed ti pleural craft, (5) 
water seal drainage cnlil the lung has reo*pindc<l, (•*) i>eoipil!in locally witliin llio chest, sod 
al^o intramuscularly until reeapar«ioii occurs; (7) routine broncho-.copy immediately after 
tho operation, and (,8) o'ryccn for ten to eighteen lioura after operation. lie suggeited the 
use of phrenic ner^e interruption after ertensite pulmonary rc'cction where tho patient com 
plained of pam or a smero fea«c of t«Rhtnc«< of the cheat. Tiffien of the patients developed 
empjema, elc\a;n with fi«tulae and four without. The other eomplicatioos eonsi-ted of seien 
ca«ea of jawndiec, two of pneumotbotax, one of UemolUorax, one of ntctecta*H, and one ccrobni 
vascular accident. He adioeatcd the importance of tcunmork in nsauring success. 

In discu'sing this paper, Pr. E. II. Onctbolt «aiJ that bronchiccfasu was not n lobar 
but a segmental direa«c and that 30 per cent of lhe«c ca'C* were bilateral. lie urged the con 
sideration of the pulmonnry segment as & aurgical unit, ndJinc that branches of bronchi and 
pulmonary ntteriea do not cross intersegmental plane*. Pr. Meade, in closing ssul that the 
series now consisted of 230 lobectomies lie strc»ed the fact thi* lie pr H'dralion for 
lobectomy \w broncUiectasis was the existence of symptom*, and not •nif<!y u sugge-tiix' 
bronchogram. In some p.atient*, symptom® began With an attach of tiit' pi.cti/itoiiia; in 
otber®, symptoms bad been present many years 

Pulmonary Function After Adolescence Following Pneumonectomy in Chlldhocid, 
Charles Hester, How Vork— Pr Lester stated that this pjper constituted ti progress report 
on tho eases which ho had, reported at the Toronto meeting m ll>41, wiiH ob'cr'ations'oli one 
additional ea*o He had also ioclude>l ob^erraiions made on card je output and riglit Ten 
tTwulas pr«t«ut«, using Ibo techowjuo of tight henrl enthetcTiiation (in««ttww of cntlietcr 
through median bo<ilic rcie to the right auricle) .811 loiir patients had lisd tliSir loft lung 
reiooaed Two presented tbevr tTOchea* in the wiidluje, in mv« there was a shift of the trachea 
and in ono the esophagun had moied over Small pocuaiothorac®s were i>.ntrd on (ho litft side 
in Iho casea with the trachea »tili >a the Tnidlioe it c long* h«d ccnMiiued to grow but would 
not equal the combined volume of the (wo goo<l 'ung® P -s bn i, ! .i ’ id-ir i-cd as tho lung 
volume expanded Pistcatiou of the lung m.ii retlu » ' ' maxiui/i brcalbifig cnpaeltj to 
53 per cent. Oxygen saturation of the arterial blohi is losiiid wtfli the p.iticnt ut rest and 
the lung undwtendedi with dieteolion of the romilicu' 'aiig. o\i,e'i • ‘iiraiion ia)U to ^3 (e 
80 per cent. Cardiac output and pressure within the right heart I'c i ilii -vmially 'normal 
IVlieu distention of the rcmainiDg lung occurs, dyspnea ensues, nuJ exhaustion eumes on 
earlier ' ' ' 

Dr. Edgar Davis told of & 43 year old pilot, on » h • . lie had performed pitcuinonectnnn 
for cancer of the lung, who wsw nWe to be cameil to a < .lalit"!) ? u f> fiet m i pru'sure 
chamber before noting any changes, Ihe first Ibing noted at tint 'ifi'.' • le'was an nb’tulrn-aliti 
of hearing. Dr. Andre Coumand, the coauthor of the pajicr, 'J >' d'm ussion, saying 
that one half of these patients in whom pneumonettom- has been perfoincl show some pul 
monary distention, which is, however, a mechanical, a eompcti'alorj jihcnoinenon tVith 
excessive strain and dyspnea, dislention docs occur, and produces anoxia Pressures in the 
pulmonary va'cular circuit do not increase, the adyu'fmcnt being affected either by increased 
rapidity of blood flow or increased capillary diameters Arterial ovjgea saturation is inade 
quate under stress because of deficient alveolar ventilation or inefficient gas diffusion. 

The Dm of Curare m Anesthesia for Thoracic Surgery, Phyllts llarroun, bun Fran- 
cisco. — Curare has been used rontinely in intrathoraeic cperalionx it Uic University of Cal 
tfomia Hospital since Febmary, 1P45 This pxralyzuig agent miy lo delivered to' patients 
latiavenoudy during operations This report doenbed the course of 'Plenty five patients to 
whom large dCFSts (2M rag to adolts and 40 to 6D mg to children) were given at the tune of 
introduction of the intratracheal tube Cnrare jn tlie*c do«es produces apnea and permits con 
trot of the re«piration by the anesthetist Nitrous oxide and oxygen were the anesthetic 
agents, and the high frequency cautery could be ntilized tliro’ighout the entire operation. Ihe 
patients showed littla change from the normal during operations that averaged fire and a 
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quarter'liours The patjents awake soon *fiw the tenajnatjon of the anesthesia. The speaker 
emphasiied that fears of curare, erea la large dose^ were groundle''i. In the discussion, 
Dr. J. A. Welaherg endorsed this metliod of anesthesia, etaplia«iiing the advantage of being 
able to u«e coagulation throughout an operatiai but advised that curare be kept at a minimum, 
and suggested using pentothal as an adjunct. Atelectasis would not occur if the breathing 
were as regular and rigorous when the patient left the operating room, as when he entered. 
Dr. Domer said that most postoperative pnlmonary complications would be eliminated if 
routine bronchoseopie drainage were carried not. Dr. II. B. Stephens, the co author, said that 
this was the be«t anesthesia he bad encountered, and that in this group of cases, no instance of 
massive atelectasis had occurred. 

Surgery of the Thymus In ETyastbenia Gravis, O. T. Ctagett, Rochester, Minn.— The 
co-esi«lcnce of a thjTuie tumor and myasthenia gravis was first reported m 1901, although it 
wa« not until 1936 that a case of myasthenia graris was cured by removal of a thymic tumor. 
This success led to the removal of a thymus without a tumor, by Blalock in 1939 The course 
of niyasthenii" feravis is unpredictable, being characterised by remi*«ions and exacerbations 
Of the 191 caves of inja*tfienia gravis seen at the Ifayo Clinic, thirty two have been operated 
•‘I: Fifteen of the«e hare had thymic tumors and serenteen showed only thymic hyperpla«ia. 
In the tumor group, eleven were men and four were women; in the hyperplasia group, twelve 
were women and only fire men. There was one death in each group. Although Keynes had 
stated that those ca>es witli thymic tumor offered a poor prognosis, in this senes of cases the 
revulfs vrera better in fho«c patients with tumor than in (hose with hyperplasia. The impres- 
sion u gained that those patients who hare been operated on do better than those sot op 
erated on. The benefit of eurgery may not appear until some time after operation. The 
optinum dove of neostignme should be detemnned and u<ed since this will help the patient 
to eat and reduce the po<«ibility of aspiration. Preoperalirely, lie patient should be hospi 
raiieef to pcraiit re<t and a prephrtaetie eour<e of pcmctfiis SedafioD should be kept at a 
ntinmrin. For'Yircnty four to forty eigut hours after opertion, the patient should either be 
given oxygen or placed m a respirator. Eadotracheal aaevthesia, augmented at times by local 
aneMliesin is e“entiil. The operation appears to prodace little shock. Either a vertical 
sternal spli'li'^g ueision cr a po'lerolateral tncivion may be used The thymus u a pmbdi 
yellotr, biJobulir glaaJ, orerlyisg the pericardium and ntesdisg upward toward the neck, 
anterior to the unoniinito vessels. The cniical period is that immediately after operation 
If the patient appears anxiouv, he should be placed in ft rv<pirator. An aspirating set should 
be kept at hand if there is difficulty in raising secretion*. The patient may be tube fed. Early 
ambulation, le , by the third or fourth postoperative day, is customary. PathologieaUy, some 
of the thymic tumors proved to be lymphosarcoma, and some carcinoma; some were eacapsu 
lated and some were invasive; only contiguous lymph nodes were involved, and there was no 
spread outside the thoracic cage. These tumors do not respond to x ray therapy The thymic 
hyperplasia of myasthenia grans might be contrasted with the hyperplastic thyroid of hyper 
thyroidi'm. 

Dr. Blalock said, in the discu.<si<ni, that since 1911, he bad done total th}-mectoniJes; 
pnor to that time, only partial thymectomy had been done He told of two of his patients 
who had eventually died, where at necropsy small pieces of thymus were found which had been 
overlooked at the time of operation. The fact that some patients still die after total thyniec 
fomy su'tains Lis belief that the thymus is not alone to blame He said, however, that the op 
eration offers tfce best twsfment for Biya«fbejiia grans of short durstion. When the cour'e of 
the disease has been prolonged, the results are not so good and suggest that some irrevenible 
change has occurred Dr. W. E. Adams reported seven patients operated on, without tumor, 
where the degree of improvement was greater in Ibe estimation of the patient than the si^ 
geon Ojcration Eomelimes reduced the need for proatigmuie. He felt, however, that the 
thymus nas but one link in the chain of etiology. His observation that myn«thenia grans 
diJ bo OLCor after the menopause, and that with pregnancy, patients improved, made him 
consider whether some toxic suhstaoce existed in the menses. Dr. Oschner spoke of Ihe rela- 
uonship of the thyroid and thymus and pointed out that hyperthyroidism may offset the effects 
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of hyperactmty of the thymus. Dr. B. Sweet stated that thymic tomors occur si-ithout my- 
asthenia gratis Dr. W. A. Hudson reported a four year cure after thymectomy where the 
disease liad occurred one year after the menopause. Dr Clagett said that few people have 
thymic tumor without having myasthenia gravis. 

Surgical Lesions of the Esophagus Seen in an Army Thoracic Center, Earle B. Kay, 
Memphis — During the past three years, over 130 patients with diseases and injuries of the 
esophagus nere seen at this center. Forty operations were performed witli one death (2 5 
per cent). There were twenty seven strictures, fourteen of which were doe to the ingestion 
of caustics, and eleven of thc'c were caused by sabotaged alcoholic beverages convumed acci- 
dentally while overseas. Twenty one of tbe*c Strictures were effectually dilated. Of the sis 
with undilatable e'ophageal stricture^ two bad antethoracic C'ophagoplarties, and four h.id 
intrathoracio <«ophagopla«tie« Of the latter, two were total and the other two were at the 
level of tho thoracic arch. There were ei^t benign intramural esophageal cysts and tumors, 
of whicli seven were excised locally, while the eighth required rcsecticn and esophagogastric 
anastomo'iis Out of five mxliguant tumors, tlireo were inopenbte and two w re treated by 
re«ection and C'ophagogastric anastomosis. There were ten patients witli traumatic injuries 
to tho e*ophagua and eight othoTs had taige ahell fragmerits adyacent to the esophagus, two 
of which had caused localized perforations or divertieuli. Eleven ca«cs of cardiospasm, re 
fraetory to tho usual dilatations were cured by eardioplasty. A marked decrease in the caliber 
of tho esophagus was noted after operation. Twenty instances of congenital short esophagus 
were encountered; epigastric and noclumal pain was frequently observed m this group. In 
the discussion, Dr. R. Sweet advocated the exclusive u<e of the thoracic incision for all 
surgery on the esophagus, and urged that the antethoracic esophagoplasty be abandoned for 
the intiathoraclc type of operation In the treatment of catiliospasm, he favored n long >n 
cision, with transverse closure. Dr. P. B. Harper spoke of the remarkable exposure gamed by 
a thoracic incision through the ninth rib be<l when it was cTiTr«d neross the rosjal margin, ana 
suggesteil Its u«e for explaratiou of tumurs of the adrenal Dr. Kay, la li.oing, uigod tlio 
u*e of intrnthoracic esophageal reconstruction 

Tecbnicat Ptoblems in Surgical Treatment of Carcinoma of the Esophagus and Dppor 
Stomach, John II. Oarlock, New York —A ccrlaio degree of staadardiratioi l.as resulted 
from the review of fen years' experience with surgery for malignancy of the lower esophagus 
tdequato preparation before operation reduces pasto|>em(ive eoinplieations .^ueh preparation 
ineluilcs the u>o of penicillin both iDtminu«eiilarly and by oebuliz'ition, n thorough dental clean 
up, repeuted irrigations of the esophagus, and the correction of vitamia eh-ctrolyte, and 
outrilional deficiencies, particularly hypoproleinemii, jis well as dehydration Endotracheal 
encsthetia is essential because it peimits complete cortvol of the patient'* ve«piration and 
routine bronchial aspiration. The Torek operation has been supplaoteil hy intrathoracic 
esophagectomy where cootinuity is ree«lsUiebcd by bringing the f undos of the stomach up in 
the chert, even as high as tho apes, and anastomosing it to the proximal esophageal remnant. 
The stomach is mobilized by closure of the cardia nnd ligation of the Icit eastne artery, 
tho vasx brevia, and probably soioe of the left gastroepiploic vessel* The upper end of the 
esophagus derivei its blooil supply from the Inferior thyroid arteries. The esophagus is ex 
posed through a left thoracic iaci«ion of the sixth interspace, nrd division of the po'tcrvor 
ends of the fourth, fifih, seventh, and eighth rilis. The nm*tomnsis is done In two layers 
using interrupte-l suture and the inner layer apposes mucous tnemhratie to mucous tatm 
hrane. The stomach is then tele*eopeil over the suture line and the d.aphngm is repaired 
and sutured about the siomaeli. The utiUzatran of a thoTWPonli>loTOmal incision has l,een fol 
lowe.1 by fewer postoperative complications The abdomen is ojs'neil first through a left rectus 
iofisiow, and then eameii upward and laterally through the eoctal margit, to the eichlh left 
interspace, cutting tho diaphragm. The renilting exposure simplifie* satisfacio-y UccV di* 
tion. In closing, the wound is repaired in layers. Jejunosiomy is done routineJv, for j.e t- 
eperative fee-lmg The ehe«t i* dmineil In total gastreefomr, intestinal continu.iy is le- 
rstaUuhed by sutnnng the esophapis to the jejunum, and n«iog the Y anastomosis of Rout. 
The jejunal negment is broogtl op through the mesocolon. The V jejunal anastomosis it 
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proferaile to flic ordinary jejunal loop Ko Ea«‘tic a'nmp should be left beh-nd, emee it may 
produce pjloro«pn«ta After operation, the patient i« f’aiCJ m an oxygen tent, penicillin is ad 
n- ni-tered, trapped air withm the elie«t is n<pirate3, and the pati’iit is M through the 
jejunostoiny He is gi%en actiung by mouth until the fourth da>, but is uonallc back on a full 
diet by the third tree- In the discnaston, there iras unanimous praisi .or the exposu^f. fp. 
feeted by the thorneoabdominal inei«ioD. 1111611 contemplat.ng total ganrectomj, the initial 
aWom.ual inci-ion solres the question of operability before opening the eliz-.t. 

Section of the Vagus Nerves to the Stomach in the Treatment of Peptic Ulcer, Lester 
It. Dragstedt, Chicago — Section of the vagus nerves has been done in eighty tiro pitients over 
a B“riod of the Ia«t three *nd a half years Thirty of the«e patients I 'd abdominal vngec 
tonnes, an.l the leinainiug fifty two were operated on (nnsthorecically The lower four inches 
of the e“ophagus must bo completely denirvated aril the proximal cut eni 1 « of the vagi should 
lie covered with pleura to ;»eieht legenerition In thi« scries there la« ocu op mJtnce oi 
r»eeneration and at lca«t t\> Ive of lhe»e pa*«ent« were operated ca more than three ttiii" 
.igo VMiC" <t" nhdop .1 1 jl • jrhregmaiic approach is employed, thi e'ophag'i* l» mobil » 1 
by lii-ger di..«iclioa aud pullu* iu.i.i dpi. tb'ie toohe* The rationale of ’’e operation la 
ba'ej on the fact that increased atu it • or bypetl>int.s of the vagus efferent fibers «Ijould aug 
mijit gastric motility »nl tha accretion •'! ganric jukc. an nicer patient*, tie e>r««si' » lOo 
tinuons secretion of ^d-<,rtc juice occurs a the sloioach to (he attoenee of the u' i >1 si rnilu* 
of food. Complete section of the > «gU' nervej abo'i'l.es hypermotilify and hypcr'i > >1110, the 
ulcer li"als, and psm disappears. Ert.lenee ua« pre«entett showing tlut vagal n" 1 . reduces 

gn'trie Mcretioji fifty per cent uni the s 'reiioii of tl,e free hydrecHone a o, iponeat, 
•erenii me per cent The fact th'.t the f'vo.'-h w'en e">pf\ •o^y a- r« e i mounts of 
gastric inice, and that intet'u, i.ji o i*''' va.i • nerres *-x’ii<^ this ‘icti ‘n 1 li* >tes that 
tie eorfee ha* 'It* 1 'w it'd' n 'inf ’Itjc/' f I 'r na.l l.-per}*' • 1 . j/ter pstienca 

1 hicb 1* I • < r . . 's «nppi .• iliB cone<',-t of uleer at 

a psych 'Onuitic Oi*ca*e. I'aiu .'s.i., v •* uc^is iikt -u >Je cuiuoogastrie eennechon is 
broken Vtigol scet’ou doe* not ace'lhetize the •tonseh since tbs reintroductioa of hydro 
cMoric acid will pro-luce pain The sen<c of hunger reni-iins unchanged. The lack of response 
to the stunO'l'ou 0/ » slam aeal or in«ulio hjpogJyeemia after operatitia ladicites that no 
".'eri If •” ef the vacal «ecretory fibers has occurred. Oastne tonus and motility is redneed 
Oat Hot «bi.lr*^cd in'ertiiiM motibty is not decreased. The stomach is kept decomp»;a«ei 3 
for three •’'ouri'.jh iftt- opention to aroid acute gastric dilatation. There may be a 

transient d'arihi - ' • t -j or t'irw'nc. \ t ray and ga<fro>eopy affo*! objeciire e.idew. th.it 
g^-tri- ■ ode.- jrtu '<'.ual nWrs h* .1 efur vxjnl section It is possible that three and 

e h ilf j. « < (. •hort a 'mlo to puruiil eraloaliOB cf final results and Ic determine whether 
1 n<- '•> re-;-r- • » -on ‘-.ii -wimr af.er that mtervaL The transthoracic appronch may be 
1 -'1 I'vi 1! ■ ers itifh'-iit psSoric otr-traction, nod for marginal ulcers The abdominal 

fip'-ro'cli > .ggisi... for gn'trii. ul*ers to excTmlo malignaney, nnd for duodenal ulcers with 
ucitrll.ij loi- . that gnstrocDterosloniy mar ho done ’In •Iiscusnag this paper, 

Dr D T £ .it po r. ed '-r that vsgal seetiou in ulcer no. oo'y stops p.iin but 

’1,, 1- I Jin^. Dr. Frank Berry «<i\i«e€! that the jrtiei,* 'I.n'ld be cautioned not to 

n>“itif,«ir elongec' nui. i lonns of thepyloru* may persi*:. 

The Jlanagement of Thoracic Surgery la the Becpltal* of tts ^nto-aus Jit" J'tra- 
tion, rrtan B Xlices. 1 ■<?} iagton, p. C—Tbit was a brief •'e-.rijition of llie new i-'ganiza- 
ting out that management has b.'cn decentrabzeJ «nJ that the ve’erans ho'ptala to 
far as po ibla will be connected .with m.dieal schools «n<I wilt be u«el foi tea h ng There 
’t'ould bf L plethora of c’mif >’ mateml Fwj ecales have b.01 rxi'C.l nrd certitiuilinu by one 
of the A'-i ii-< • h-'in ■■ carries an additional 21 per cent » «p- Li.ri..i*e.’ Under this pi in, 

1 I’h lift* ll e org- aizati n 01 of Cis I S«TVti*e, lti»re *h<nil] be freelom f-om adai.ui-'talive 
”os nol -S t-ire 

.'residential Address ~be Direct Approach it Cirdiovaseular Disease, Claude S. 
Ecw. Cleveland.- Mthciij-h fie mcidenco of e.*rJijr wiJar di'ca'e exceed* all others, the 
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funds available for the study aad tieatmcat of mdnidunls auffpriug from this group of Pil 
meats ore most meager when judged by the ratio of the number of such patiento to the amount 
of money available The relative and actual poverty in tliis held stanas out in sharp contrast^ 
to the funds which have been collected for the jnve«tigation and tveatmenl of cancer and in 
fani.le paraljsis. The internist has u«ed indirect methods of study and investigatiou in tins 
held However, direct visualization of the heart and blood vessels is now possible an! will 
\ielJ precise knowledge. The program of this meeting di<p]a>s examples of the rosuUs of 
the direct approach to cardiovascular disease, and includes such subjects as foreign bodies in 
the heart, tho suture of wounds of the auricles and ventricles, the surgical treatment of p'itcnt 
ductus arteriosus, coarctation of the aorta, and the Tetralogy of rnllol This direct mode ' 
treatment has been applied in eostusions of the heart, whirh arc probably more con mon th m 
penetrating wdunds of the heart, and also to the immediate and late repair of peripheral va«ci' 
lar injuries. It has proved useful in extrinsic lesions of the he.rrt wliett the heart is hindered 
by fluid, adhesions or Scar tissue, and in conipression of the heart, flic concept ot neuto and 
chronic CQnipre"iQn cf the heart, and torsion and rotation simpl’ies diagnos’s and treatment 
Surgery for portal hypcrti-nsion is another result of the direct opproai li, .as well as orderly 
procedures for resuscitation the prevention of pulc^onary eirbol., and sy. ifatlicctomi for 
hyper‘c~*i5ti and eau'algia. The pjnWeai of coronary'sctero»i« ha* b'-cn ctlaikcd Ligation 
of a mam coronary will produce ventricular fibrillali'/ti by destroying the coordinating nerve 
network, but this can be obviated by the »upply of a' «iuall nddilionO ariount of blood Ij the 
myocardium either by a graft or the production of i.at»rcorciiary channeU a* a result of 
abrading the surface of the heart or the use of powdered a'bestos In the pericardium In 
experimental animals, coronary ligation m fatal in "n per cent, bn* where the heart ha» been 
abraded only 38 per cent die Mith •■irv.v tl >f a_ atl’cli of corinsrv ociliision, iiev niter 
coronary channels develop It »« ,'vs-ible (list co'ctdlj *mr* llgaiii'O mirh* help OjKicfion* 
to ttugment a, deficient co-osary cirpuhfbn h.'i.e liecn done cu S7 paf'tiiU Ni’prectomv 
about th Lise of th- aurfn ’'teo toronary ves'iN mi-lil improve the cardiiio clrculatioo. 
The further uso «( tlo 'britt ap|i»>avh .j-y well lc?J fo inniphutation of arfric*, the 
temporary exeluiion cf •<>« heart from the circulation, permitting llie vlo<iire cf septal de 
fects or the removal of vegetations, tumors, or thrombi from rslve* 

The Tetralogy of Fallot DUgoosb and Ind rations for Ope.atto’i. Helen T Twsslg, 
naltiui- end The Surgical Treatment of tho Tetralogy of Fallot, Altrefi ?!alocI, Saiu, 
more — The tctrui-gy of Fallut con«i«ts of pulmonary stenmic. tu'me.. ..u -r e utal defects, 
dcTtripo«itioa of (he aorta so that it receives Wo<M frxii rijit vtit-ifle as well as left 
ventricle, and right v’ntrieular hypertrophy Tl't< u"i*l cl i>i .il t, , i.. • ^,••130 of maThed 
cv-aeosw, norrasl lued he-r*, -jktolie thrul, .and riglit h*is devui' , n TIiCy’ pi’iCt,^ can be 
helped if It is possible to increase the flow of blood lc"tlie lun,. en* then' .siiguirc, the a- 
tertsl oxygen saturation The operation helps only where there ic '•j.iiv iin ^ .1 11’ ' . . • * 

monary eireulation lo the event of congenital al-*'nco of th' pulmj’-j'y ariij , i pi ia.i m 
18 impossiM- The hear >‘c .’I I. insi/e to enaW- it to a-ite- tlie ndilitnms’ ii-.uU 

*.0". AvoilcuH^wl 't t'a' > -Ut presents an eolargcl pnlnionifa von. h, The pri'-«uri- in the 
pulmonary artery must 1 • L »•* Uau Ihe prr'«i— «• iq tie -yeteu i- wrli'i al ci. ulat.ca, to j>ermit 
•he new rhuut tc fiuic' 1 w, u»y per i-nt of i1ie«e i -tJe patients I i.o a ri„. ' li.-lmctic 
arch I jtj 1 . .1.^ .ii/o t .a l.fotc i>|^ration •'.iiirh i« ■(' .e y. the juji <i,n[,o-ili' 

ihe nor'\ arch. W.ih de»fr , iimn of tie aorta, x lav- a • valu..' ' e'l-eriallj I'lC nnicri 
pfi '• j to^eclic , red 1! j *i.o» the e^pl igo* Iviu,. clo«e to th* he,'-' a'nl ui'plscel 
Iho left and forwer 1 Th« age if 3 to « jear* i- , • ferred, l«t |Ve eperauon may ly; done in 
v-urcor pi'.cct. . , i iing ujin iV sVgree of in pa- •_ aiid I'le cl-vusion of tV re.1 llool 
count I'ltlout e,»rT' rhkace of wunivul t |M>*'*-ftv is c.i. 30 cent hh 

iir*cti_l -V- gen ku'r.rstion 8« low u« 30 per ecn* an nfiK:.*! child can la-"/ \-r IV Tbps- phil 
'ren i-xHil-it rarjing ih;r— of po'yeyt! eioia whid.'t--.'* to 's- conij-ciisatorv. Ccr-tra' 
thrornN «i> frp'juently eoaipl’cales ll • |ie|nrc when Ihe erjthri-cvtc civj^n r»ail» ei'h* or 
nine tuilliin (or an Icmatocrit of 70 1- hOi. Msip'eiwice of an udeoi'ial.' And intake les 
«. is His vi>V <f cerebral tLrcril>usi*. Ven— vtion i* fre<|ueDlIy done nt the rnj ol operation 
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to reduce the load on the pulmonary eircnit Dr. BUlock demonstrated the operation with a 
splendid motion picture which showed the ineision through the third interspace antenorly, 
ligation of the azygos reins, and zseaaurement of the polmonary arterial pressure. The aver- 
age pressure was between 190 and 200 mm of water; when the pressure b 300 or over, opera 
tion is impossible. The operation is easier on the left side, with a right aortic arelu The 
shunt has been made utilising the innominate, the common carotid, and subclavian artery. 
Those anastomoses in which the subclaviaii arteiy was osed have bad the lowest mortality. 
The Tight superior polmonary artery may be mistaken for the main pulmonary artery. The 
selected systemic artery is divided and its distal end ligated while the proximal segment is 
occluded with a bulldog. The pulmonary arterial segment, into which the systemic artery 
selected is to be anastomosed end to side, is occloded gently but securely between soft blood 
vessel clamps. The anastomosis is done with an cTerting aotcre, iatima to intima, using 00000 
Deknatel silk. Small leaks in the sutore lino are stopped by linger pressure or an interrupted 
suture. The mediastinal pleura is then closed. Shoald the wrong side be chosen for the in- 
cision, one may still f nd suitable vesseb for the anastomosis. One hundred forty four cases 
have been operated on and 118 anastoiao<es have been done with eighteen deaths (22 per cent 
mortality). The patients ranged in age from 2 months to 26 years. The innominate artery 
was u«ed in thirty six eases with twelve deaths; the subclavian artery in seventy two ca«es with 
sis death*. It was strongly urged that no one, no matter how greatly skilled, sitmid try this 
operation on a human without first carrying out the procedure on at least two dogs 

The Surgical Treatment of Coarctation of the Aorta, Clarence Crafoord, Stockholm, 
Sweden.— Dr. Crafoord spoke as he ihowe<I • fine moving picture of this opetatbn, which he 
first performed in October, 1044. For anesthesia, local >s o’cd with the endotracheal ad- 
ministration of cjclopropane, ovygen, and nitrous oxide The intratracheal gas pressure is 
kept below S3 nm. of aater. The approach u through a l^ng S shaped posterolateral in- 
cu>on, tTpo«iBg an catiro rib. A heavy transfixion sutore is u»cd to eimta the scapula. 
The phrenic and vagus nerves are injected with novocain. Two or three pairs of collateral 
arteries arising from the aorta proximal to (he coalracled portion, are divided and ligated 
Tho zone of coarctation is excised between clamps and continuity is restored by suture, nsing 
00 oiled ailk, each bite Lemg 2 mm. back from the cut edge. The suture does not penetrate 
the lumen or evert tho edges of the aorta. Tlio blood given during the operation la token 
from a heparinized donor (1 mg. beparm pee kilo body weight). The wound is clo«ed by 
ninnng sutures in tho pleura, periosteal rib bed, and mn*clea of the ehe«t wall In dis 
eussiag this paper, Dr, Bobeit £. Gross told of his espenmental work to determine the prac 
ticsbility of bringing the cut ends of the aorta together lie anastomoses the aorta with 00000 
silk using a continuous mattress suture which everts the cot edge*. The po«tenor portion of 
the aortic suture line is placed first. lie divides the necessary intercostal arteries to effect 
mobilization of the aorta and divides the ligamentuni arteriosus. He reported eight cases 
with two deaths and five good results, and added that some of the benefits may come rather 
slowly. He urged that the clamps be removed from the aorta gradually to minimize what 
may be a suddcri strain on the heart. In tlosing. Dr. Crafoord said that, he removed the aortic 
clamps quickly and had not seen any harmful results. 

Complications of the Surgery of Patent Ductus Arteriosus, John Jones, Los Angeles — 
Although, there have been no wound infections, the fretpency of keloid formation lU the scars 
of the anterior incisions caused its abandonment and the substitution of the posterolateral in- 
cision, with the section of the fourth and fifth nbs. The occurrence of an aortobronchial 
fistula was described, in which the patient had six recurring hcmopty«M over a period of 
twenty one months On exploration, a knuckle of lung was found adherent to the aorta and 
when tho lung was dissected sway from (be mediastinuin, tho knots of umbilical tape were re- 
covered which had eroded into both the Jung and aorta. On removal of the*0 knot*, the rent 
in (he aorta was closed by suture, with recovery. Houtine closure of the mediastinal pleura 
should eliminate this complication. In the fifty three cases where ligation was done, murmurs 
persisted in five patients and in five more, nranmirs reappeared. The persirtence or recurrence 
of the murmur indicates the re-establishment of the fistula. In the eight patients in which 
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complete diTision of the ductus was earned out, there has beea no recurrence of the murnmT. 
There were two deaths in this series of sixty one ca«e8. One occurred in a patient whose 
condition was complicated by a staphjlococcus cndarteritu where the fistula recurred, with the 
formation of an aneurysm. Tlio other ea«o was one of rheumatic heart disease with a rigid 
ductus, death following n leak in the pulmonary artery. 

Complete Division of the Patent Ductus Arteriosus, Rohert E. Gross, Boston. — In a 
series of 133 cases of surgically treated patent doetus arteno«u«, some form of ligation was 
employed in forty tlirce instances Of the forty survivors, there were thirty-two perfect re- 
sults, four m which the murmur persisted from failnro to ligate tightly enough to obliterate 
the shunt, and four in which the murronr recurred probably because the ligature cut part way 
through, with re-esfabli'hmcnt of the fistula. These failures led to the development of a 
technique of complete division of the ductus which has now been carried out in ninety cases 
The approach is through an anterior incision below the left breast, with section of the second 
and third costal cartilages nnd inei'ien of the third interspace. A tongue of pericardium is 
iissected up and the posterior wall of the dnetus freed fireC The ductus is clamped doubly 
at both extremities and after division, the pulmonary arterial end is closed first. The distal 
clamp is removed and closure is effected by an over and over suture of fine silk, which is re 
turned as a second suture to its starting point. After a similar closure of the aortic end of 
the fistula, the mediastinal pleura is closed There were two deaths in this latter senes, one 
from mediastinitis and one from cardiac dilatation In a child, the patent ductus is soft and 
pliable and easy to ligate, and any technique should be effective, while in an adult the ductus 
IS often atilJ and inelastic, thereby incrensing the chnnee of Itiilnre of ligation. Complete 
division IS definitely better because it is just ns safe os ligation nnd more satisfactory in per 
manently closing these shunts. The di*eus<ion was opened by Dr. Crafoord, who told bow it 
took him two and one half years to sell this operation to the pediatricians in Stockholm. 
reported seventy one cases of patent dnetus which he had treated surpcally, about one half by 
double ligntiou with the injectiou of SO per cent gloco«e solution between the ligature*, and 
tlie other half, usually those vvitb *bort ducts, by division In nn early ease where complete 
division was being dose, the clamp, including the stump, was torn from the aorta. To control 
hemorrhage, the aorta was clamped above and below the tear, which was closed by suture 
This procedure so facilitated the operation, (liat he now treats the aortic end of the ductus 
Tontinely in this manner This senes includes seven infected cases with positive blood cul 
tures. He uses a posterolateral incision between tho fourth and fifth ribs, and interposes a 
pericardial flap at the site of the division Tliere were two deaths in this series. Dr. Wangen 
Steen said that he deliberately opened tho pericardium and developed the tj*«ue plane, separat- 
ing fibrous and serous pericardium if these layers were not otherwise readily separated lie 
divides tho dnetns routinely, n procedure which he has carried out snccessfolly in thirty 
three consecutive patient«. Dr A. S. W. Tonioff, who in 1940 first reported the successful 
ligation of a patent ductus in sobaeute bactenal endocarditis, reported tlurtecn cases, with 
eight regarded as cured (well from four to siv and one half years), two operative deatlis, and 
three unimproved He said that euslente of a murmur was not evidence oi recanahzation, 
since it could occur even after dwi'ion, nnd that it probably was caused by the dilated pul 
monary artery. Rccanalization was probably doe lo failure to pull down tightly enough on 
the knots Tight ligatures sliould not cot through, but knots may become loo«e in the pres 
enco of infection. Dr. Edgar Davis told of a case where the murmur was reduced about 
50 per cent after ligation, he rcoperafed and placed two more ligatures on top of the r»“- 
ceding onc«, but the murmur persisted. Fascism or fibnn foam should be interposed between 
the divided ends of tho ductus. 

Decortication for Tuberculous Empyema, Pniser B. Ourd, llontreal. — A« a result of a 
large expenenee with ca«es of chrome empyema, decortication had been found frequently to be 
successful in producing re expansion of a long, even after the lung had been compres'cd for 
long periods of time. Since the ctmTcntioiial treatment for tuberculous empyema bad proved 
velatively unsatisfactory and left the patient with a permanent reduction in respiratory func 
tion, decortication was tried in three case*. Adequate exposure is obtained in the«e stiffened 
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chest walls by thoracofomy, done »n stages. It is sometimes difficult to find the proper plane 
of clearage for dis'ecfion. Not only most the fibroos membrane be remored from the surface 
of the lung hut the dissection must be canted to the hilar region if tEaximum re expansion 
is to be obtaioed. 

liobectomy and Pneumonectomy io tte Treatment of Pulmonary Tuberculosis, Eicbard 
n. Sweet, Bo'ton.— tn 1013, Dra. fninreMn and Klop«tocli reported six cases of pal 
monaty tuberculosis treated by lobectomy with two poor rejulti (one now dead) and four 
good ones. Tins present eeries consists of fifty seren addition.sl ea*es of eillrpatlon done 
prior to June, 1915 To eimphfy the exaloation of the procedure and reduce rariable*, thorae 
oplasty has not been done after any of the«e pulmonary re'eetions Indications for lobectomy 
were: (1) nnfarorable location of eatity, (2) tubcrcoloma, (3) ripd canty, and (4) 
bronchial steno'is. Tho indications for pacumooeetoiny were: (1) “destroyed lung,'' (2) 
thoracoplasty failure, (3) bronchial stenosis, and (4) techsical reason* These patieuts were 
broucKoscoped routinely before and after operation. Chemcllierapy redaecd or eliminated sop 
poration. Elhe» and oaygen were administered tbroogh an iolratracheal tube; patienU we.-e 
placed oa their side. Silk technique was throughout, and llie bronchial stump was alnays 
covered with pleura. It nas e««ential that the hi'um be free of dnease. Pi««ection of the 
periphery of tho lung was sometimes very difficult. Prequeotly di«rn«ed areas can be seen or 
felt, where they were not so^peefed on the l)a*is of previous * my exaniination. The chief 
eomplieatiooa, namely fiareup* and empyema, occurr*! with approximifclr (he rame fre- 
quency after lobeetony aad pDeamooeetomyt there were thirteen flare upi m tnentyteven 
lobectomies and ten after pneumonectomy. Tliere were two po-top«ratix« deaths in the 
«riea of twenty «sx«n loLeotomie*, of the twenty fix* servlTors, five bare since died of tuber 
culo*!*, sexen are alixe with lubereulosi'. and thirteen appear to be ncll. lo the elcrea so- 
called "eleebre' ’ case*, seren are well and the other four are living hot are still tick. In tbs 
tension cav ty group of niae care\ there was one poMopcraine death, four died later, one is 
lirug bat rtill sick, nnd iLrcc are well The two cases of bronchial stenoua resulted in one 
death asd one lumror who stilt has tuberculosis. There were thirty six peeumoneetomies with 
seien pestoperatire Jeatfas; of the Iweniy nine summs, seven bave since died of tuberculosis, 
fire are still sich, and eeienteea are well Out of eighteen who were operated oa for “destroyed 
lun" '■ three are wdl; of «i* who <i isdicatiOQ was bronehiai itcnnsia, fi\e are well In fire 
ca*" where pneuinoneeiomi wos dune for lechnicnl tea«06«, four are well, in four eases of 
thoratoplasty failure, three are v-eil There were two eases of eironeous diagnosis; both 
proved to be cancer and they are Wil’ Vrequ^niU »ilcsp»csii di«femliialion of tui<*renlosis in 
both longs was notcil la the absence of x ray erijeree. There is no way to eraloale the relative 
toxicity of the tuberculous process ced coirjiive it "bisN-tively with the resistance of the pa- 
tient It appears to be inipo«5ibIc to eradicate the entire ilisea-.e This fact nod the para 
mount importance of the individual's resistance suggest that ic a broad seo'c, tuberculosis 
should not be cccsnlcrcd amenable to eurger) 

Tuitber Experiences la PulmoBaiy Resection la the Treatment of pnlmonary Tuber- 
culosis, Richard H. Overholt, Doston — This report dealt with the experience lo 200 resections 
(193 patients), performed rmcc 193-1. The first ninety three were done before April, J9»4, 
and the paUenfs rreeivcd general aiie«lbesn end were pliced io the eonventional side position 
The remainder, lione since April. 1941, were done ouder local nnesfhesia aad placed face down 
01 the operating table. The objccfixe has been to eliminate or nt least minimue the occur- 
rence of bvonchopleuvnl (Utolas, empjema, and spreads Fistulas ore now quite rare. The 
patient is positioned on the table face down, to prexent the flow of secretions into the contra 
lateral lung Local anesthesia is used, iiifiitTating the skin and the intercostal nerxes In the 
face down po^ition, the pslieut breathes better, has a higher vital capacity than when Inng 
on his side, and tolerates an open pneumothorax without positive prex'ure. An endotracheal 
tube is used routinely for aspirsfion. Thu senes eonsi«led of twenty re«ection« for bronchial 
tuberculoej*, thirty two for (horacoplaaty failure, ninety four for exten'ire uaihteral di'case, 
twenty eight for extensive opp'r lobe di«ease, eighteen for b3«al direare, six for tuberculoma 
and two for giant cavities Of the*i4 142 were previous treatment failures The beat results 
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were obtained in stabibzcd eases Tlie comphcations Vobectoroy wete fi'tnla, empjema, 
Tvound infection, and spreads, both contralateral and ipsilateral, the latter being someivhat 
higher. There were more empjema and wonnd infections after pneumonectomy but fewer 
contralateral «prmd' I-ate and delayed complications nem 1e»s frequent after pneumonectomy 
than after lobectomy Out of 127 pncumoncetoraies, forty six were done on the right and 
eighty one on the left side Apieal thoracoplasty nccompanjing nn upper lobe resection re- 
duces the lihelihood of spread. It is impoitnnt not to overstretch the remaining lung 

Dr. John Streider opened the di<cus«ion and said (hat the indications for lung resection 
m tuberculosis hare not changed, and reported ten lobectomies (one operative death) for 
tuberculoma and apical cavity and thirteen pneumonectomies (two operative deaths) for basal 
cavities, extensive diseases, and thoracoplasty failures. Evidence of spread was noted after 
tiO per cent of tlie lobectomies and 43 per cent of the pneumonectomies Rejection does not 
appear to be the answer. Dr. E. J. O’Brien <aid (hat tuberculosis is an unpredictable and 
recurrent disease, and that it cannot be eradieatol in toto surgically. Pneumonectomy is 
preferable to lobectomy insofar as it excises more of tlie disease He emphijsiied that other 
forms of therapy have been 8ucee««fol, viz, thoracoplasty gives better results in extensive 
unilateral disease, and basal lesions are more often cured by measures other (linn resection, 
lie thought that the face down position was excellent but stated tliat spreads do not result 
from the position on the table but from cougliiog. In combating tuberculosis, anything which 
augments the patient’s iiumunity to the disease is important One cannot operate on a cos 
ititutiooal disease, locally. Dr. Bally, reporting eighty eases of pulmonary resection, said 
that his mortality was higher for pneumonectomy than lobectomy and that the incidence of 
spreads was proportional to the amount of sputum Siuce complete aspiraiton of the bronchial 
tree is not possible, ho urge-l ilie use of the Trendelenburg position to mimmue spilling into 
the better lung. Dr. S. B. Head stated (hit la acute bronchial obstruction’, which start early 
in the disease and era characterised by wheezing and difficult coughing, lobectqmy was in- 
dveated, but that vu all chcomo bronchial obstructions thoracoplasty was eltective. He added 
that he felt that OO per cent of these re'»ciions were unnecessary , somo other forms of therapy 
would have been more effective sod safer. Dr. Sweet said, in closing, that he thought the 
results of resection had been better than be (bought they would be. Dr. Orerholt said with 
some emphasis, that he did not recommend resection generally; in fact, he rejected two out of 
three eases presented for resection His aim is to salvage cases which appear to be 
With Usual means of fnetapy Re restricts resections to tjiose w!io have no apparent chance 
of recovery by any Other means. , 

Cavemostomy. r. C. Test. Detroit.— This procedure consists of rib resection and 
drainage of n tuberculous cavity, which Is entered with a cautery. The operation, which was 
described as “very messy,’’ arrests rather (hap cures the underlying lesion It is employed 
when other surgical procedures are not applicable ft is restricted to bad risks This series 
covers seventy four patients nnd eighty operations They fall into three categories: (1) sol 
itary large cavity without acute or progressive exudative disea^-e, in patienti with too limited 
a cardiorespiratory reserve to permit collapse therapy, (2) large, solitary cavity with minimal 
surrounding infiltration, located m the lower lobe, without active disease of the upper lobe, 
and (3) residual canty beneath an optimal thoracoplasty collapse, in the absence of acute 
progressive exudative disease. As might he expected in such a group of salvage cases, morbid- 
ity and mortality were high, but the resnlta m the second and tliird groups were sufficiently 
encouraging to warrant further use of cavernostoray in certain tuberculosis patients unsuited 
for other surgical procedures The cavity is opened with a cautery and tlivn packed; the 
wounds show a remarkable tendency to hral There is sputum conversion la 78 per cent of 
the cases. Death is due to progression of the onderlying lesion. The best resul’s are m lower 
lobo cavities, where 83 per cent are arrested; m (lie postthoracoplasty group 53 per cent were 
arrested The worst results occurred where dyspnea was the outstanding symptom. Dr. W. A. 
Hudson pointed out the limitations of the operation but said that it tended to make the pa- 
tient more comfortable and prolonged life He advised that cavity drainage (Jlonaldi tech- 
nique) be done first, ami then c&veraostomj, with ww of s. skin flap. Dr. W. X<. Bogera also 
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mdoTseil the operation, e«peciatlj for uje in earities in the upper portion of tlic lower lobe. He 
advised that it be done in ftaces and that the fift «ep should he the preparation of a skin 
flap, which IS later to be dropped into the cavity; packing the eavify is unnecessary. 

Surgical EemoTal of Torelgn Bodies Itom tlw Heart. Dwight E. Hatken. Boston — Thi<. 
was a remarkable moving picture of three eases, showing the detailed technique of removing 
foreign bodies from the chambers of the heart. There were no deaths hi a series of 131 op" 
crationa for foreign bodies in the heart or peneardium. In one instance, it was only «t the 
third attempt, and this at the request of the patient, that the foreign body wa» recovered from 
the right tentncle. More foreign bodies were left m situ than were removed. The question 
of removal often depends on the emotional reaction of the patient, who “harbors an ua 
welcome visitor in the citadel of his well being" (Grey Turner). The rationale of the removal 
of foreign bodies is b.a«ed on the pretention of bacterial endocarditM (G7 j-er cent of foreign 
bodies were infected), emboli, pericardia) elTosion, rupture or Lemnfion of the heart, pain, and 
cardiac neurosis XiOcaliration of foreign bodies in the right irntricle by s ray and fiuoroscopi 
show them to bo anteriorly and apparently on the diaphragm. One third of the foreign bodies 
thought to he within the heart, were fownd to be cl^ewberc, Ailcqinto exposure is ej«eiiinl. 
The bony cage of the client is pre«erTed by u«e of an incision llirough an intercostal space and 
division of costal cartilages, which ate snturci) when the che«t is closed. A transpleural sp 
proaeh is n«ed bccau«e it expedites the operation and improves the exposure. It is very jm 
portant that the heart should he dislocated ns little ns po*«ible from the position of max 
imum lunellon. The heart, once eaposed, should bo kept moist and bathed in a uovoeais 
solution. Transfixion sutures are pheeil on cither side of the proposed incMion through 
the wall of tho heart After ioei>ion of the heart and removnl of the foreign body with sn 
benoatat, these lutures are crossed, entil closure is effected with laterrupted sutures, and 
this sutaie lino is seinfotceil wnh a peneardiat graft. The actual Temoval takes 13 to 23 
seconds. The pa'ient receives pressure transfusions during the operation to replace the blood 
los» whith moy amount to as much o» a liter. In the Ji«ru'»>on, the value of pTe«»uTe trans- 
fusion and the trussfixion sutures was einpliisired. Dr. Decker poialed out that the length 
of SUTM lOl was about the samo uhethcr tlu- tovcign body was remo\e^l or left bebltid, but that 
in many individuals, awareness of a foreign bo<ly id or around the heart produced marked 
emotional distucLanees Dr. E. 0. Samson spoke of the safety of removal of these foreign 
bodies soil the responsibility of deferoi ning whether they should be renioied or left behind 
Dr. Brodkln told of a wounded soldier, exhibiting the signs of ci<*dtne eorepression, who, 
when explored and when a thicks iiwl peneardnl merDbrnnc was evei-od, was found to be 
harboring his dog tag in the peric'iruinm Dr. Miscal raid that n foreign body left within 
the heart could produce symptomi of eoronary itromb«M« He reporfej the removal of foreign 
bodies lying within tho pulmonary artery, bronchi, and superior veui cava m thirty nioe cases 
without any deaths Dr. J. R. Head lolJ of tivo ca^c* of foreign bn ly in the lung where the 
only symptom was hemorrhage, tlic surgieal removal effeeted a cure Dr. Claude Beck sug 
gested that with intramural foreign bodies, mattress sutures bo u«ed to exteriorize them. 

Cardiac EesuscltaUoa, Mercier raotetti, Boston— Tlie u'uul method- of cardiac re«u'ci 
tation (eg, ma'^age, adrenalin, electrical shock-) employeil after cardiac arrest (standstill) 
or primary veutricuhr fibnllatioa secomlary to rarious csu«es, have not aluaj-s been sue 
eeosful m reviewing cardiac function after a brief penoil of complete stoppage of the circnla 
tion. After a very few minutes of sland-till or ventricular fibrilhtioo, the heart cannot be 
started again. The cau-e of failure of icsovitation may be (1) hiperirritabilify of the 
heart, (2) abs-nce of cardiac tone, (3) elevation of the luyaeaniial temperature, or (4) 
peripheral circulatory failure Tl.c value of novocain, bnnum chloride, cold solution’, and the 
intracardiac p-rfusions of glucose, Binger's aolntion, and Wood to control the causes of failure 
were investigated These measorea when properly employed and in conjunction with the usual 
methoas, namely, artificial respiration, massage of the heart, and intracardiac injection of 
adrenalin, lessen considerably the incidence of failure. Tlie first step ra resuscitation should 
be to atop tho ventricular fibrillation In ftilnre, hypCrirntabUify may l« augmented rather 
than lessened by too much massage or tbe too liberal w*e of adtraalm. The «« of cold soli 
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tiODS may be helpful by reducing myocardial temperature. Peripheral circulatory failure, a 
concomitant of cardiac standstill, is bc«t combated by directly perfusing the heart. In the 
discussion, Dr. Claude Beck pointed out that, in evaluating experimental findings, a cat ’s heart 
will stop fibrillating spontaneously, while a dog’e heart will not. He advocated the u'e of 
novocain and electric shock for resuscitation of the heart and said that this process was re- 
versible until brain damage has been done Dr. O. C. Brantlgan and Dr. C. Ciafootd told of 
cases of prolonged cardiac arrest in patients who were resuscitated by the u«0 of novocain, 
massage, and adrenalin. Dr. Fauteux pointed out that not only cyclopropane but any an- 
esthetic induction, when combined with the u«e of adrenalin, might throw the heart into 
fibrillation. 

Traumatic, Dlapbragmatic Demia. Darle B. Bay, Memphis, Tenn.— Twenty-eight 
cases of traumatic hernias were reported; five were on the right side and twenty three on the 
left side. Seventeen of them were the result of perforating wounds and eleven, the result of 
contusions. Symptoms of acute obstruction developed in two cases while under observation, 
and resection of the colon was necessary in one patient, ndmlttcd with evidence of obstruction 
These hernias were all repaired through a transpleural approach, wliicli gave excellent ex 
po'ure of both the abilominal and thoracic organs. The eighth or ninth nb was resected, and 
the phrenic nerve was crushed routinely. In only two of the*e hernial, were sacs prcient The 
diaphragm was repaired with tantainm wire and the chest was closed without drainage except 
in the cne instance which reijoired resection of the bond. Since there were many diaphrag- 
matic injuries in the war, it seems probable that this condition will be seen more frequently m 
the future. 

Thoraeogastnc Fistula Caused by Surgical UlslreatmcDt of Ileraiated Stomacb, O. £. 
Dladskog, Kew liaven, Conn.— Two ca«es were presented in which n heraiatwl intratlioracic 
stomach had been inaJierteolty drained lurgienlly (by other lurgoons) under the niisnp 
prehension that a left pyothorax wna the underlying condition. The first case developed a 
chrome peptic ulcer at the site of tne previous catheter drainage, with ero<ion of the overlying 
rib and repeated hemorrhages from the lolcrcostnl nrtery. The treatment consisted of partial 
gastric resection, reduction of the herniated vi-wera, and repsir of the diaphragm. In this 
case, the sac was adherent to the ehest wall, trad there was no pneumothorax or etupy.ma. The 
second case pre«eoted a massive pyopneumolborax nn-l gastric fistula, rubsequeot to a similar 
error in diagnosis. It was treated by thoracotomy for drainage, jejunoslomy for feeding, and 
later reduction ond repair of the brrniatoil stomseb. In boib rases, definite history of pre 
Clous chest Iniomn shoahl have afforiled an adequate cl-.c'to proper diagnosis and treatment. 
In view of the large number of men with cbe-.t wounds returning from the war to eiiilian 
life, nttcotion shouM be called to the po«sibi]ities of incorrect diagnosis nhi<*Ii might be made 
by the unwary, ns well as to methods of handling complications following ill advised surgical 
intervention. 

Congenital BveDtratlon of the Diapbragmi Surgical hfaaagement; Cue Beport, 
Dewey Blsgard. Omaha. — CangrniUI eventration of the diaphragm is a rare condition; only 
l'«T mx-s haie Uen reported, for al) ages It is not a hernis but an abnormslly high position 
of one lenf of the diaphragm, which mny l-e paralyrcii They occur more frequently on the 
left sicte. It i« rarely torogniieil and pcolatly mwtxVen in lome in«tan<-cs for other lerion* 
which cause d.vspnea and cynno^is in infants The ca*e was that of n C wix-k old m-ilc linhy, 
who was increasingly d,v«pncie nnl cyaBotie from lirth until at the tirne of operation; »"■ 
viral was possible ooly in an oxygen chsmVr. The eveatrnlion, which was right si le<l, was 
•pproachcil througli the ninth lnfrrsi>ace, and the diaphragm was found at the level of the 
eecond rib. Motion of the diaihragm appeareil to lie normal. The disphragm wm restored to 
it* tomsl by pirating and pWalioo. The infant bis remained well and develope.! 

eomallr up to the present, eighteen montlie after operation 
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ExMnslle Eiposure Applied to Umh Sotgetr. Ilf Afooll JItnrr, Mil . IiuMm; M. Ch 

(]]OD.)i Cairo; Ilaltimoro, lOIS, ttiiliaais k Wilkins Conpanj". ?r. 

This book is an inprovemont o\er a sioiilar book bj the same anlkor cntiilej 
Fxponire cf long Honri an-I Other Surgieat ilelhoh poMWiol in 1P29. As a *'Jrcu’iI piiKle 
10 seleeteJ atras of iVie eilremiiifs, it bas bo peenu Jirnry bas ileseribril tbc ciposures to 
tlioso reeioBs with whieh turpeooe bare bs.l tie {;rea«tt diftieotly and Ike wosi toiu^liro 
lions. One ean but wonJer at the broad sargical esperjenee* and koowledjje of anatoai.i 
which the author muit possess Not oatr la this book an eieellent suffical test but it u 
also good literature. 

la Rianii inilanees It >& neee«<eitj to esposote act oalj l>oae but also acnrs anl 
bW! \rssels. The psrt of the title, ftfeimle /x/romrcs, is well selcctril for the exposures 
ileseribed ean be extended to {nrlude eurifieally impoftanl itroetures. Thus, eseli exposure 
may bo likened to a mala highway with tnony Ltanrhlng roadt. The msin highway is 
taken uatil the toad leading to a patlttvlat destination 5s rtathtil. 

The anterolateral exposure of the hamerus with its extension to inelude the eoatents 
of the axilla and geok is beautifully desetibed. posterior approieh to the humeral shaft, 
to the radial iterxe, and to the oeorovascular bundle io the arm >i demonsiratril. Al- 
though this exposure is goo-l for the humeral ehaft, It i» rstber deep to the netre and 
te*«rls and aoeessitates the splittieg of muscle. The anterior approach to the radial shaft 
is one whieb is cot u<ed often eaooch It is pariieularly adaptable to the upper third of 
(he rsdinl shaft, a region where surgical complirat-ons are frequent. The entire radios is 
asailsbio through this inrision from the ell>ow to the wnst. The author's pesteiior ap- 
proteh to the structures io the butiochs is worthf of mention, for it aioids rpbltiag the 
gluteus maximus as in some other approaches to this area. The sriaiie erne, the poslerior 
portion of rhe acetabulum, and the {•o*ten«t aspect of the aeek of the femur may bo 
eijxised. The almost general applicability of the anterolateral incision lo Ihe shaft of Ihe 
femur is Widely accepted. 

Mnny other oppronches ore «!*»cribe-l and there include back of the forearm, the 
hand, the knee aoj popliteal fo**a, Ihe back of the thigh and leg, the iibula and the 
perineal terres, the sole of the lv)l, nnd others, Iteseripiion of nil these exposures tn 
eludes a detailed anatjsis of the anatomy and relations of the structures inrolie<I. Many 
Other important details of surgical Irchaique are gisen. These include pitfalls, the loc.stion 
of landmarks, the placenicnt of ineisioos, the position of the patient on Ihe opcmting table, 
and litlle praeti 1 tricks lo And certain structures and to atoid otheis. 

Cversnne luteccstcd in turners of Ihe estremities could learn much of importance 
from this book. 
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EXPERIMENTAL APPENDICAL PERITONITIS 

11. The SwNiFiCAKCE of Ijibal.\nce op Circui-vtikg Fibbin'olytic and 
ANTIF1DRIN0I.YTIC FACTORS IN THE COURSE OF THE DISEASE 


John Howard Ka>, M D., and John Salem Lockwood, II D. 
Neat Haaxn, Conn 

fFnm o/ Sutgerj, Tute Pnuewfy StWl o/ 


T he precediti!? paper in this scries' presented certain general observations 
regarding experimental appendical peritonitis in the dog 
1 It is a disease o£ local origin which culminates in an acute toxemia charac- 
terized by profound disturbances in licmodjmamic cf]ujlibrinm and in impaired 
function of Ihc liver, lungs, and other vital organs 

2 Tlio 8.AStcmic character of the morbid response is reflected by shifts in 
the concentrations of many of the normal constitnents of the Wood, including 
water, eloctroljtcs, nonprotom nitrogen, total protein, hemoglobin, and pro- 
thrombin 

3 The outcome of the disease, regaiding death or sim'iial, appears to be 
related more to factors inherent in the “condition” of the animal prior to the 
experiment than to any demonstrable liaetcriologic or anatomic \ariatiotus m the 
character of the local lesions, ns between <lyuig and surviving animals. 

4 The animals which sumve tend to show no .almomiality in prothrombin 
time immodiatelj prior to the onset ol the crisis of the disca.se, while those which 
succumb tend to enter the crisis of the disease already handicapped by an ab- 
normal prothrombin time. Fluelnalfoiis in the amount of protbrombin, as 
measured liy the Quick method, seem to coordinate in time with fluctuations in 
the sedimentation rate, the whole blood specific gravity, and the hematocrit 
5. An attempt should be made to explain the eorrelatinn which seems to 
exist hetween tlic ability of indnidual dogs to .siirviie the crisis of perlonilis 
and iJio stability, or m ersibilily, of their protbinmbin Iciels 

The present paper is a Tcjwrt of experiments designed to explore flic pos- 
sible relationship between stmhal from peritonitis and the anliprotcolytic ae- 
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tivity of the blowl This avenue of im^igation n«ns suggested by rele\ant in- 
ferences drawn from recent vtoik of several investigators, particularly Tagnon, 
Fcrgvtson, Clnistensen and MacLeod, and Grub. 

Tagnon* demonstrated that the fall in Wood pressure following the intra- 
venous injection of trj-psin is associated tnth prolongation m prothrombin time 
and an immediate reduction in the amount of eirviilating fihnnogen Both of 
these reactions could be picventeil bv the preliminary administration of heparin 
Tagnon inferred that the injeefeel protcoJjtic enzj-me comcrteil prothrombin to 
thrombin, resulting in the mtiavaseular conversion of fibrinogen to fibrin The 
absence of formation of macroscopic clots «as thought to be due to the fact that 
the fibrin was deposited as a dispersed film flirougliout the vascular tree and <in 
tbe intima of blood vessels Injection of thcotnbin caused the same reactions 
as trypsin, but beparin displayed no nculraliang effect on thrombin, as it did 
\nth tiw-psin 

More recently, Tagnon and his colleagues* liave pointed out that serwn of 
animals and patients in advanced shock frequently displays increased fibrinolysis 
and correspoiiding reductions in fibrinogen and piothrombin levels Ferguson* 
and others*'* have related the activity of n protcoKtie enzyme to the normal 
blood-elotting nicelianisin, and have suggesletl that hcmopliilia is charncteriied 
by a deficiency of this factor 

Christensen and MaoLcotV * have desenbed tlic properties of a natiirally 
occurring proteolviic enzyme in human scrum, which thci call plasmm. The 
meehanisni of streptococcal fibrinolysis is the activation of this enzyme by a 
product of the slreptocoeeus. to which they assign the term streptokinase. In 
most re.speels the proteolytic enzyme system of scrum is analogous to the pro- 
teolytic enzyme systems of the pancreas, tiypsln, and chymolrypsin Serum 
protease shows impoirant qualitative and quantitative ibffcrences vvith trypsin, 
but the inhibitors of these two enzymes appear to be similar. Northrop’s 
cryst.alline pancre.itic trypsin inhibitor vuH inactivate serum proteolytic en- 
zyme, but a larger amount of inhibitor is inquired in this reaction than is re- 
quired when crystalline trypsin is employed 

Grob*' showed that the antiprofcasc activity of the swum of the rabbit 
could be subst.mtiall.v increased by the repeated administration to the animal 
of cnule trypsin, either niframuscularly or by mouth That induced increases 
in antiprofcasc actmty were of potential significance in disease was supported 
by tJic fact tiiat tlie size of the area of necrosis resulting from subcutaneous 
injection of trypsin, or of Staplnjlococcws rntrcMs, was inversely proportional to 
the level of senim antiprofc.'isc acting' He confirmed the earlier observa- 
tions of Wright," and Ins colleagues, that bactcnal growth was often related 
to the balance between proteoJyiie and anbproteolytic factors m the media, and 
showed further that sulfonamide action against Sfopli niirciis was markedly 
leduced when proteolysis was dominant” 

A svnthesis o£ the conlrilratioas of these invest, ?ators appeared to otter 
a Ijetv approaeh to an nndcislanding of the basis for the morbid seqnenee^n 
peritonitis Taanon and Ferguson bad related abnoraabt.es in the blood- 
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clotting mechanism, similar to those observed in peritonitis, with activation of a 
fibrinolytic factor in the blood; Christensen and iiacLcod Iiad clarified the re- 
lationship between fibrinolysis and scrum protease activity and their respective 
inhibitors; and Grob had shown how’ an increase in the antitrj-ptic activity of 
senim could be induced by prolonged administration of trypsin, and tliat aug- 
mentation of antitryptie activity had a definite bearing on the courses of at 
least two disease entities. 

As an initial step in the investigation thtis suggested, we hate studied by 
rclathely simple methods the fibrinolytic aelhity of the serum of dogs before 
and after the production of experimental peritonitis. 

ilETllODS AND MATERIALS 

reritonitis was produced in dogs by ligation of the b.asc of the appendi.t 
after freeing this structure from its blooil supply Castor oil was given immedi- 
ately after operation, and supportixe infusions of saline and glucose solution 
were given excry twclx'e hours. {Full details on tcchninuc and management are 
gxxcn in the preceding paper ) 

Dettrnunation of Fibrinolyttc dcfiVdy. — We arc using the term fibrmolxtic 
actixity as an exprcs.sion of the net balance of the factors inxolxcd in tlic lysis 
of clotted fibnn, namely, the oeiix-atcd plasma proteolytic cnr.xTnc (llie plasmin 
of Christensen and MacLeod) and the inhibitor of this enzyme, which has been 
described as being identical with pancreatic trypsin inliibitor 

Fibrmoljtic activity wa.s determined by txx-o distinctly ditfcrent teclinuiues . 

1 By simple incubation of reealcified oxalated dog plasma, at 37® C, de- 
termining wliethcr spontaneous lysis of the dog’s own fibrin oeeurred xxntliin a 
period of forty-eight hours. This detemimation is eallod serum fibrinolytic 
acUsity (SFA). 

2 By adding to a standardized preparation of bovine fibrinogen some dog 
serum xvhich has been treated xxiUi eliloroform to remove at least a portion of 
the nonspecific inhibitor of proteolytic enzyme. This procedure (CSI’A) per- 
mits the measurement of fibrinolytic activity under conditions in which no 
activity IS demonstrahk when only unmodified scrum is used.** In our experi- 
ments it IS complicated, hoxxcxer, by the fact that the box-ine fibrinogen prepara- 
tion contains a small amount of bonne fibrinolytic onzjTne os an impurity.'* 
Therefore, fibnnoljtic activity as determined in this reacting system is com- 
pounded from the combined action of dog and bovine proteolytic factors, on tlie 
one hand, opposed by the dog antiproteolytic factor, on the other. In any 
quantitatix'c evpre.ssions of CSFA, the value should, therefore, be considered 
more as a measure of the amount of proteolytic enzyme inhibitor than as a 
measure of the amount of the enzyme An effort is being made to develop an 
improved techQ\<me which will mote accurately measure the txvo factors inde- 
pendently. 

Details of the technique employed for measuring SFA and CSFA folloxv. 

Serum fihriuohjiic Activity {SFA ). — Blood xx'as draxxm from the jugular 
vein into a dry sterile syringe, then transferred to a sterile tube containing 0 5 
c c of ovalate solution for each 10 c c of blood. The oxalate solution comprised 
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8 Om of pota««iiim oTalafc and 12 Gm. o£ ammonium oxalate, per liter. After 
ccntrifiisatioii, tlie plasma na<j rcmovwl into sterile tulies Plasma, 2 c.c , -was 
plaoftl in a small test tiilie, and four drops of 2 per cent CaCl, solution added. 
Gecasioiial samples failwl to clot, a waetion whieh nas not influenced bv varj-. 
uiK the amount of OaCh addeil (to be dkrfus.sed later) If a dot formed, Uie 
specimen was placed in tVie water Ixitb at 21“ C and obsen-ed for fibrinoV'sis 
over a period of forty flight hour? 

fVdoro/oruuiJ Senim FifcrinolyhV Adintj/ (CSf’A) — Senim was separated 
fn>m vlottiHl, n'ealcified plasma, pirparod as described preiioiisly. One volume 
of chloroform was added to ten volumes of tlic Acrnm. and the tube was shaken 
MRormisly b\ band for one minule The tulie svas tben placed in the wafer bath 
at 37' C for one hour, diinnp which a rreeipilatc forme<l in the lower (chloro- 
form) bntr The specimen «as then cenlrifii^od and the siipcmalant was 
pipetted off the chloroform laser and placeil in the refriarorator at 4* C. for 
nlxmt eisibtccn hours The treatwl .serum was then tested for fibrinol^dic ac- 
til it.i ns follow s The scrum. 2 e e . was added to 0 1 c c of a solution of bovine 
fihriiiotfrn* eonlninin!? 8 C nip |H-r enine centimeter To this was added 0.5 cc. 
of distilled lIjO and, finalt.v, 02 cc of bonne thrombin (200 units*). The 
clotleil sjH-cimen was placed in a water Iwth and obsoned for JrsLs. Lj’sis oo- 
ciirrinp in from zero to fifteen minutes was recorded as 4sj from flfl«n min- 
utes to one hour. 3- . from one hour to three hours, 2* ; and from three bours an, 
1-* A reudinp of 1- implies little fibrinolytic aetiiitv of the dop serum, because 
the bonne fibrin tended to underpo spontamous li'sis in sir to tea hours when 
nnl) 8.ilinc solution sras addcil 

Ftbrtnwjeu (Ictertnina(i'>Ht were done by preeipUatinp fibrin by the ad- 
dition of caleittta to plasm.v diUitcd wuU twenty solutnes of 0 S3 pec cent sodiom 
chloride solution If a clot formcil. it wav collected on a Rla.<8 rod, wa-shed, and 
analyred for nitropcn by the micro-Kjeldah! procedure If only a flocculent 
precipitate formed, u was separated by ecntnfwgation, and analyzed by the 
iiaine method. 

t/nlrnnls — The materials usol in these esperiments were crystalline tryp- 
sin.i crude trypsin.^ botinc fibrinogen and bovine thrombin, § heparin]! in 
Pitkin's menstnuim, penicillm,' 200.000 units per cubic centimeter in beeswax 
and peanut oil (lloinansky formula”). 


RESULTS 


In Table I arc prcseiiteil tlie results of determinations of SF’A in a series 
of twenty-seven dogs, among whwh there were cleicn dcatlis and seventeen sur- 
siials Thirteen of these animals were subjected to several differing methods 
of treatment (to which detailed Tcfcrcnec will be made later) and fourteen were 
controls At this point il is desired to indicate only the relationship between 
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Table I. Sebum Fibrinolytic Acthttt iv Pmc a-sd SiBmn.No Animals Dubinc Coursf 
Dp Disease 



NT, No treotmcnl 
K, Heparin 

Tt, Trppsin [njectiona for four da>s 
P. Penicillin 

Til, Trj'pam injeotlona for twelve da>'8 

+. Complete l>iie within forty-eljhl houri 

-I No belt, or Ineompleto hale, nlihln fort)>elsht houra 

measurements of fitrinolytic activity and the coarse of the disease The re- 
actions were of two types : 

FaxlMre of Clot Fomofion —Table I indicates that in five instances the 
addition of calcium to the oxalated plasma failed to produce a clot In these 
cases there developed, instead, a cloudy flocculcnt precipitate which dissolved 
in from ten seconds to five minutes. The amount of fibrinogen in these samples 
was usually greatly reduced It cannot be stated definitely wliether this failure 
of clot formation nas due entirely to fibnnogenolysis or whether some other ele- 
ment in the clotting mechanism was at fault Significantly, thb type of reaction 
occurred only among the group of animals which died 

Formation of a Clot, Folloiced hy Spontaneous Lysis Within Forty-eight 
/lours — The formation of a clot followed by spontaneous lysis within forty -eight 
hours occurred in at least one of the samples of blood taken from each of the 
eleven dogs which died. In four instances fibrinolysis occurred in the specimen 
collected twelve hours before one in which no dot formed upon addition of cal- 
cium. One or more positive tests occurred in eight of the sixteen animals which 
survived. However, in all but two of these the fibrinolytic activity was con- 
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123.1 
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fined to tiic fiiM tliirt^x-six of llie postoi>cratue period None of the 

sainplci from .siiniiiiiff «tiinial<ishowe<I fibniiolific nctnjO at sevcitty-tno hours 
In Table 11 are depicted the \aliie» for fibrinojp-ii nitropen in blood samples 
eolleetwl at tweliedioiir iiitenaN from l«eJvo of the <Iop!. in this proup There 
H.IS a wide \anation between doss in their pr«oj»erali\e fibrinwjen nilropcn 
leirU. and no Mr.\ eon'.i'-ttiil trends m MilrM-<|nent readings can be dwemed 
The two ammali in tlas prunp whieh showttl the “no cloV” reactions (Dogs 106 
and 107 1 Utlh aflordwl 'er> tow fibrnopcu «utn»geti readings ot that tltne. 
Attention is ealled to the remarkable labililj of fibrinogen nitrogen leicls in 
all of tlio iinininK It is pos.'.ible llml llii> ih due not so much to actual fluetua- 
lions in fibriMogii) coneentraiions ns to sanations in the rcspons5stnes.s of fibrin- 
ogen and protbronibin, in diluted oxnlateil plasma, to the addition of efll- 
ciiini, n potential Miiine of error which is iiihen-rit in the method Of some in- 
terest is tlie fact that oiernge lalnes of fibnmnten luirogin appeared to l>e sub- 
slant mll.i liigber after as-oicr>- from thediseaselhan before its onset 

Vhioivfonnid Scrum f’lbnn'dytic Arlmly — ^In Table III are presented 
determinations of fitinnoljsis of vlots compounded of bo\me fibrinosen, bo\me 
thromhiu. and dog scrum wbieli had been treated preiioiisly with chloroform 
(simultaneous measiiremiiiU. of SPA arc shown, for eoniparison) A reading 
of indicates that l.isis occnrrrtl only after the [lenod of time bordering on 
that rupiiml for lysis of bonne fibnn eontnming no added bciuni, and it is safe 
to infer that fibrinolytic and anfpfibrinolylic factors were at least in crpiilibrium 
with eucb olliir. The hiaber v.iliies. 2*. 3+. and 4f indicate a ndatne lack of 
equilibration of these factors, due either to alviiormall.v low nntiprotcoljtic ae- 
tivitN «r to increased proteolytic actnity. The data are nrrangi'd according to 
the sta-'e» of tlie disease in the indnidiral animol ns c.spresscd by Ins general 
'■ .ii.,,r /‘Iironnloi'v Tliis iirnuigimicjit takes 

of 


appearance, rather than ncconling to strict chronology TJiis arnuigimcnt takes 
into account the considerable lamtions In the time of onset of the crisis c 
iwritonitis. 
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Table III. Chloboi'orsixi) SERDii FrenixoLYTic AcroitY asi> SEBt)»t Fibrinoi \tic \cti\it-. , 
IRBTSPECTITE Of TllEKAPEBTtC ilEASLRE-A 


INEHBFn! 


STAGE 

STAGE It RfCOVERT FROJJ 
[rOSTOPERATtVE POSTOPER.\TIVE 
rBIBIS CRISIS 


SPA I rSFA 


STAGE IV 
CRISIS OF 
1‘FRITOVITIS 


atf) 1’ 
207 1* 
197 T. 
190 T. 

193 NT 
190 H 
18S 11 

192 NT 

194 NT 

193 T, 

195 T„ 
199 T„ 

d 200 T„ 
201 P 
203 P 
203 P 
211 P 


rSFA 


Dend, ."i hr 
Ppail, 3(! hr 
Bcftd, "2 hr 
Ppad, 48 hr 
Doad, 84 hr 
Dead. "2 lir 
Dead. <ii) hr 


Th«rap} tn<]!est«<l by I' p«niciilin. T>. ToPsin t 
t, 1{. h«parin. NT. no tr«Atment 
CSF<\ ChIorgforiii«cI aerum flbrlnol}tic acd'Ky 
SFA. Seram flbrmoJyUe acH'il) 


a lh« iwstopcroilve crisis but mo\e<l direct- 


It U noted tliat the levels of CSKA were suhstnniinll.v lusher, on the nver- 
age, in the animnls winch died than in the animals which survived All ol the 
SIX animals with 1+ readings before operation ultimaiely survived, while the 
four animals with preopcnitivc readings of 3f and 4f sticcumhed At the 
crisis of the disease (Stage IV) six out of seven of the dogs winch Inter died 
showed values of CSKA of 3+ or 4+, while, in the surviving gioup, only two out 
of ten were higher than 24. Thus, a correlation does aiijwar hclvvccn the CSKA 
and the trend towani death or survival Of greatest sigiiifiennce is the .sugges- 
tion that this measurement served even Ijoforo operation to distinguish one gioiiii 
ol animals which was aide to overcome the disease fi-oin another group wliuh 
suecumbed 

Tnjpsin Administration. — Refcreiicc has nlrcadv been made to Crob's dein 
onstration of the inflnenee of trjpsm administration upon the level of the anti- 
protooljtic factor in the hloml. Jf the level of nntiproteob tic factor in the hlood 
has a bearing on the resistance of the dog to experimental peritonitis it should 
l*e possible to establish this by preoperatwe administration of trypsin to » grouji 
of animals The results of such experiments arc showTi in Tables IV and V. The 
intramuscular injection of 20 mg of crystalline trypsin for only four d.i\s 
provoil to bo insufTicicnt to obtain consistent revbictinn in tlui level of avitipnittu 
lytic activity, as estimated Iw the CSKA (Table IV) Only one of tbesc tbrrc 
divgs survived, and it happened to lie the one with n 2i riading licfore operation 
Three additional dogs were, therefore, given simihir injvclious of trypsin for 
twelve days, until the level of CSKA was 1* in each. These three dogs all snr 
Mved. and in llicm the course of the disease was notably modified fnim th.vl in 
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Table IV Fjbbis-oltoc AcriYnT UrnNo I>isrrOMTis; Trtpsis' I.sjectiovs for 
F ora Days ani* Twblte Days Preofeiutitelt 


three simultaneously studied controls, all of Yihich died. None of the tryspin* 
injected animals showed signs of collapse at any time; they continued to eat and 
dnnk and respond to attention. Unfortunately our supply of crj-stalline liypsin 
was then exhausted, no more could be obtained, and it became necessan' to 
tesort to a different method of tryspin administration. 

T\Yelve dogs ^ere fed 500 mg of enidc trypsin daily for six day’s. The 
trj phin iras placed m a capsule and the animal was forced to swallow it under 
observation Jleasurements of SFA and CSPA in three of the dogs afforded 
indirect confirmation to Grob’s obsenation that the feeding of trypsin would 
bring about an CY’en more prompt rise in antiproteolylic factor than that pro- 
duced by injection of the enzyme (Table V). Eleten of the twelve animals so 


- - + ♦ - 14- (BomTed) 

- + - - 1+ (Sumted) 

- + - - - fSumved) 

prepared surined This was strictly a survnal e.xpenment, and detailed 
measurements of fibrinolytic activity were made in only the three animals depic- 
ted in Table V. However, the low mortality rate pointed in the same direction 
as had the experiment with trypsin injections Although all but one of the 
trypsin-fed dogs survi\cd, they’ did appear acutely ill, and went through a defi- 
nite disease crisis, in contrast with the three animals which were given tiy'psin 
by intramuscular injections and who showed almost no reaction to the disease. 

There were, thus, a total of fifteen animals to which trypsin had been given 
in amounts either demonstrably or presumably sufficient to cause a significant 
rise in the level of antiproteolylic factor (Tabic VI). Only one of these fifteen 

Table VI iN-rtcrscE or pREorriumE Tkttsin on Mobt'liti or Peritonitis iv Docs 
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animals died from peritonitis. This mortality of 8.6 per cent contrasts ^a^oraWy 
with the mortality rate of 41.7 per cent in the ninety-one control animals dis- 
cussed in the preceding paper.* 

Penicillin Treatment.— Rehnnee xf&s made in the preceding paper to the 
work of Fauley, Duggan. Stormont, and Pfeiffer, who claimed to have demon- 
stratcd a significant protective effect with penicillin to the treatment of an ex- 
perimental disease presumably identical with that employed in our work. They 
reported a mortality of 02 G per eent in twenty -seven controls, and no mortality 
from peritonitis among dogs treated with penicillin, particularly when the drug 
administration commenced immediately after the operation Ilowei’er. they 
excluded from the experimental serks twenty-eight animals which died of an 
internal fecal fistula and lour which died of postoperative bronchopneumonia. 
Recalculation of their data indicates that the over-all mortality of penicillin- 
treated animals was more nearly 50 per eent, when deaths from all cause.s were 
included. In our own experiment the mortality rate among ninetv-one control 
animals was 417 pet cent, approximately one-half the figure obtained bj the 
Naval investigators The reason for this difference is not apparent, but it could 
be related to differences in the types of dogs ai-ailable. or to the factor of climate, 
or laborotoiy' temperature 

In an effort to evaluate penicillin treatment under the conditions of our own 
experiments, peritonitis was prodiiecil in fifteen dogs by the standard technique, 
and injections of penicillin were addeil to the other measures employed in post- 
operative care Each dog was given injections of 50,000 units of penicillin in 
025 cc. of the beeswax-peanut oil mixture, eomniencing immediately after the 
operation and repeated every twelve hours for five days, so that each dog re- 
ceived 500,000 units of penicillin, a relatively large dose Random samples of 
blood wore collected for penieillin assay from three of the dogs at various times 
and the values showed a range of variation from OOS units to 1 2 units per cubic 
centimeter. The numtjcr of these determinations was not suffieiont to provide 
any basis for correlation between penicillin level and survival. 

Ten of the fifteen animats which were treated with penicillin survived. In 
Table VII arc depicted the results of fihnnolysin studies in six of tbe animals. 


Table V’II FinBiNot.VTir Actititt Pibiso Pfritomtis; Treatsievt With Pesiciuik 
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iiu-luding four dogs i^hich survired and two animals which died. (These data 
are also included in Table III.) It is noted that the two penicillin-treated an- 
imals which died wei-e those which displaj-ed increased fibrinolytic activity of 
chloroformed serum hcfoi’e operation 

The results in this limited scries of fifteen animals fail to demonstrate any 
specific piofcctnc action by penicillin administered by the technique employed. 
It IS possible that a higher survival rate wonld liave been afforded by gimg the 
licnicillin everj- four hours, as Pauley and his colleagues used it. However, 
nomanskj-” showed tliat the beeswav and peanut oil vehicle maintains levels of 
penicillin for eighteen to twenty-Ioiir hours, this, coupled with the fact that we 
gave at least twice as large a total dosage of the drug as the other workers, makes 
it unliheh tiiat our results were due to inadequate penicillin treatment. 

Ilepann Treatment — Since Tagnon had shown that the reaction to intra- 
venously injected trypsin was modifitil in heparinued animals, the influence of 
hcpaimization on the course of peritonitis was determined in five dogs The 
dogs wore injected with a single dose of 200 units of heparin in Pitkin’s 
menstiwiiin'' twelve hours after the operation The clotting time was main 
tained above fen minutes for about forty-eight hours Xone of the animals swr- 
\ivod, the deatlia occurred at between 60 and 216 hours following the operation 
One factor in the deaths may have been the formation of large hematomas at 
tlie sites of the hepann injections 

The SFA in the licparinized dogs appeared to bo increased (Table I, Dogs 
IhS and IDO) and those animals, as a group, showed more profound degrees of 
liemolj tie anemia than most of the controls 

On the basis of these drseoiiraging results it was decided that heparin of- 
fered no piomise as n therapeutic agent in peritonitis, and the work with anti- 
1 ‘oagulonts was abandoned 


DISCUSSION 

In the preceding paper it was suggested that survival from this type of 
experimental peritonitis is laRjcly determined by factors inherent in the make- 
up of the animal at the time the operation is performed The normality of the 
piotluombm time leading during the penod of recovery from the immediate 
effects of tlie operation afforded a significant basis for prognosis concerning 
tlic outcome In the present paper a correlation has been drawn between sur- 
vival and the balance of factors eonccnied in the mechanism of fibrinolysis 
Animals which happen to possess a sufficiently high titer of antifibrinoljfic fac- 
tor in the blood, or in winch this titer is raised by preliminary administration 
of trypsin, appear to be best prepared to withstand the deleterious effects of ap- 
pendical gangrene and peritonitis The evidence further suggests a correlation 
between the fibrinoIytic-anfjfibrinoI>-tic equilibrium and the phenomena of erj th- 
roe.vte sedimentation, intravascular hemolvsis, intravascutar fibrinolysis, and 
veduced activity of piothrombin 

TJicse obscn-ations offer a new concept of the basis for some of the morbid 
physiologic processes in pcntonitis and pcrhajis in other diseases ebaraelciizcd 
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Hm 

liY A BiiAilftT iJjofk j'kn'"’. Tlio r\ulcMPo w tint ><•! AvtiUnklf !<> iinlKnlr «lint 
factor m the <liva<c tirr»cr<M it iihtmatih tthilhrr it m the nl«/iri> 

tion of 5 |M*riric or tioit'«i»cciflc Inctrrial 1^111 irj«. Ilic nlr-irjilK'H of jinxliieM of 
ti-c-iio mitoK'K or n ftiticlioiinl «I< miiir* tn» iil of llic li\i'r 'Inch ttoin' work 
Mill lx- lioilctl N'fori' thli n'jxYt of the vihjrct ran 1 »’ rl.nnfirx! 

Ih-forr niTiclinliiii; the «li\rM\-tnn. nuntioji lx- i»a«le of the jvolvltea 

tioMs of KimmIv atwl Ul’X'h.'* of Smith ami Smith,'* and of SlirsUi nti<l 1 m i« *' 
mIiicIi indiente n hrti.i<liT fold of npidir.afion «f the idirtio'tit n.i iitidir eon 
Bidcratioii 

Kniveli and lllorh" linie stiidnx! lh«- phjxiral jiatlerii of MixhI Hom in the 
small icvsi'ls and rainlhiriex of the miKiitntii «r cunjiiiirtiin dnrintr the rriMs 
of «xii«nmrrnjil mnlnria in tnonV«>'« and after •M-\rre thimal Imrns in d'>'’> 
In tlw* tertmu.d of thi-si’ dis asen the tr>lhp«-\li-s sIiom n leiidiiici to 

fonii into e»i\itfliilinat<'il rords and m.ns'is of e,dls. and the hiinx'ili-s jitid to 
ndhen- to the vas-nlar intin).*! Sfatkeil lieniocotieititmtioi) and siasi« of hlrxKl 
are dcnionslrnhle in tiie raiiilhan*"* and less* Is Km»eli refern-*] to this jir»«e<-sH 
as shidac dnease He liehend that the initial «*efnrpnee hiidiiiif to slndce 
fonnntioi) is the deixisition ii|khi erilhnx'iie siirfaeis of a »tirk.i (Urn, lire 
siimahlv n niirinoven deriv.ntiie iihich not <itih nnds to eatis* adhesion of (In 
rrlls to one niiothcr. hiit nivi fneilitates the (tiinilfoMlit of tlm r<!ls h.i the llxrd 
inncrwjdinBis The hriMVini: 'it* of slndce uhirh nmi oeriir rnjiidl.i follnMinij the 
institution of elTeeliie tnntmeiit. is lik«K to !*•• folloins! Ii\ crratl* neeiderateil 
destriirlioii of red lls. The ol>seriati<>ns on jn rilonitis )ih seniisi in this |).ij>er 
are eoniiiiitililo with the i len Ih.at sliidite formal ion iH>eiiTN in the ailinnred Btaijes 
nf this disensi* as Moll and th.al the stieki film to Mhieti Knisrl.i n fers mislit 
Iw (I proiliiet of the action of a I'roiisiljiie itirvme iijxiii rilinnoccii or j*r" 
thronihin Tlnre nlri'iid.i exists strotit; siipiMiit for llie mom that the vr|itenec 
of clottiiiK Rial lx* initiate] throiizh action of n proteoli lie enr.ime * 

Smith and Smith'* Iiaie •lemonstratol n fihriiiolMie ]irniei]>Ie in the nun 
strual disv'hiirve, and in the l>hxi*l «f imiistniatinc and i-t lnm]>tic women, iihich 
w liielily toxic for small animals Tins priiiende ajipears to lie identical with 
the “lu’crijsin" Miiicli ^leiikni has I*n*|*ansl fnmi sterile ilidanuiMtori exudates 
The nuiistnial toxin can l»e nentnilirMl In an antidlirinol.Mie f.ietor iihieli 
Smith and Simth hsne found in the clolnilin fraetion of normal tdastna protein 
This Moik is eilul ns ndditioiinl eiideiiee of the possilile sipufieaitee in other 
dise.ises of 11 distiiihance in llie cspiilihr.itioii of proteolitie and imliprofisih tic 
factors in animal iiictaholism 

Mirsky and h'lx-is*'’ haie mijceslcd, «ii i-svnltally llusirclieal croimds, that 
a proteohtic curyme may Iw icleaswl or aetiiatwl when extensile destruction 
of animal tissues takes plutV, and that this eiirinic “in turn may ho rcspnnsihlo 
not only for chaiif'csat the liitcof injury. Init also fur tlic j>rodiictioii of calnholic 
factors whose effect may ho iclleelixl in leiial, hepatic, and other systemic and 
functional depressions” An inxcslijtxition of the indueiiec of niitiprotcolytic 
factors upon the phcnoinoiioii of increasdl protein eataliolism durin" acute infec- 
tion, and after seicre trauma, is jiom in projjress in this lahoralorv 
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SUilllASr AND OONCX.U&ION'S 

1. Experimental peritonitis has been produeej in 128 dogs, and a search 
has been made for the factors of greatest ai^ifieanee in determining the out- 
come of the disease. Prcliminarj* studies in ninety-one control animals base 
already been reported. This paper concerns an investigation of the significance, 
m respect to sursdval, of the balance of fibrinolytic and antifibrinolj tic factors 
in the blood of thirty-seven animals. 

2 Evidence of s]>ontaDcous lysis of plasma fibrinogen and fibrin occurred 
«ifh much greater frequency in cJc\«» animals which died (one not measured) 
than in sixteen animals which survned (nine not measured). Lysis invariably 
occurred in samples drawn within twelve hours preceding death. 

3 Sharp fluctuations in available fibrinogen nitrogen were obsened during 
the course of the disease in all of the animals. The correlation between fibrinogen 
nitrogen Jcicls and the aetnity of fibrinolytic iaelors is not clearly established 
Animals which siir\i\e show lc\cts of fibrinogen nitrogen approximately 65 per 
cent greater than preoperativo values 

4. The fibrinolytic activity of chloroform-treated serum svas significantly 
higher in dogs which died than it was in dogs which suiwived 

r> The preoperative administration of trypain in amounts saRicient to 
build tip tlic nnttprotcolytic activity of the semm had a significant infiiietioe on 
survital. Only one of fifteen animals so treated died, which contrasts with a 
mortality rate of 41 7 per cent in the ninety-one control animals 

C Neither penieillm nor heparin were of therapeutic value in e-xperiments 
on small groups of dogs 

7 Some of the literature which bears on this subject is reviewed, and ce^ 
tain of the implications of those results arc discussed 

Th? sulhora wish lo «ckii<»l«lrs «h« valuable lachnical asslsUnce of Miss Charlotte 
Welch, Miss i(elt) L««lt, and l-ouls Captella 
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COEXISTKXT DUODENAL ULCER AND GASTRIC 3L\L1GNANCY* 
Ar.nnRT F/sci»k, JI.D.,! 0 Tiifbo.v Cuigett, 3t.D 4 and 
Joiix R McI)ovvii>, M.I>,§ RociiEsrni, XIixx. 

EDICAL Iiferatiij-e (•(mcc-riiin" ihc patfioloj.'y of the slomaeJi ami duodenum 
iVl is \o!uminnu’> It h siirprisintj, hnnc\fr. tliat references in the literature 
to tlic WMstcrtep of fnaliffiiant lesions of the slonmcii and duoJensJ ulcer are 
\cr\ rare A disdission of this tsas not encountered in nnr of the te^t- 

luHiks of p.itholo'rs winch wen* r«>nsu)te<1 

RV\lI-\\ «K Till. IJTIKVTfKi: 

Eiistcrfimn and iialfour’ statn) that '* . in contrast to pastric ulcer wfiteh 
iiresents the diapnostic and imipnoslic prolilcm nltrilnitahlc to the eser-present 
inciiace of actual or potential eareinoma, the prr'once of duodenol ulcer in a 
certain sense an insuraiiee iipatnst paslnc eareinoma 

BiH'kiis’ wrote “I have found ihat diKxtenal ulrer patieiiU with marked 
pastno li.\perelil(irli.\<lri.i and li.vj»ersecnti<iii rarels die of p.istrie carcinoma 
1 hate Ixen in tin hnhit of at tempt inc to di'pel a cancer I'hohia in patients with 
dumlinaJ ulci'r Ij.i statinp that in me ctpcricnce patients iiitJi this disease are 
iiuieh less likely to detclop caiiei-r of the stomach than those who hate had no 
sloiUiieli disease wliatcior ” 

Smithies and Oehsiier* had twche p-ilients m whom pastne carcinoma was 
eiH’xisieiu with lieiujni peptic ulcer, in eipht of whom the peptic nicer was in 
tlic duodenum. 

XYilhiir and Rueis* in lt>32 publislml n statistical study of thirty-three 
e.iscs of assoeiateil cancer of the stomach and duoilenal ulcer which had been 
ineouiitcri'il at the Xlayo Clinic up to that time Thej found that the carcinoma 
of the sloinaeh was the outst.sndinp lesion in all except four of the cases All of 
the sarioas types of c.nreinoma of the stomach s\ere represented in this group 
In the group of thirty-three patients miicteen had octi\c duodenal ulcers, si\ 
had per/onitinp or suKseiife tlmnlcnal nJeers and scien had healed duodenal 
ulcers In ten eases the duodenal iilecr was an incidental lesion , that is, it was 
not suspected before oi>enitioii or post-mortem examination There were three 
eases in which achlorhydria was present ami in all three the carcinoma was in- 
operable In nine eases the free ncid content of the pastric jniee was fifty or 
more Four patients had undergone gjstroenlerosfoniy previously, and one had 
iinderpone excision of the duodenal ulcer and pjloroplastj These authors were 
able to diside tlicir cases into three groups: those in which the hLstorj- was 
dcfinitelj that of ulcer, those m which the history was fairly definitely that of 
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Oiir iiiirnM in llio ‘linl.i of eortikitiit <Iii<*l«nal ulceran'l utsirir mal)?nnnl 
lomti* ira* ^lifniilal**! In wrinj; at oiw-ratiori a ptiirni wl.rrw rlitiic.tl ronrw 
*1nincli »iiff"<-*lrtl lln* jin-wnn of Irsion* I>.ita rutirmitrie Dn* palKni 
w ill lx* prrwnitrl « nli ilicv of oilier* lalrr 

Tlip null rial for •iii'lj roii*i»tril e»l n'et.nl* eef furl.' eifflil palimi* li.nintr 
imiMil r<»M*linl IrMiiii* w«j> at llio Mato I'limc l-lntm .liinr. 15V11. ntnl 
•Taniinrj, inrlu*i\p Tltr criipri«>n for llio I'n-Miiro of r iltnwlinal nlrvr 

wn* llic o!ix nation of llir nJre r nl o|>e-ratinn or nre-nijitj Tlir nx nlirrnosraiiliic 
tlcniontlralKin of n i!ii<«I<nal iile*r wa* M«»t reintnlenrl a* *nfl!ch nt ciiilcnrc for 
il* jire-xciirr II j* also a fact lliat ulieti n'M-rljoii of tin* Ktoriiarli i* jx'rfonnnl. 
n eliirxlmal nloi r i* rarily csriwel. Ilierrf«ttr. tiirviralJi ntiirnr.l nialcnal was 
of liUU- aalnc in >linn»in*lti»t5i>c «»r r^plinlmi! llio pn w nm of a elinwli nal iilror. 
The rarrinotna of the t.ltiniadt wrh vrnfwHl lu*t«UviipalIy, cvrpl in four pa‘<~i in 
tthirli tlip tisMic «ns iKil niiiilalilr for tlinli llouricr, tln-so pntirnU hnil had 
lesion* nliieli nt (iix-nilion np|>eiin(I to In* l•llmn<«nn and lliry Imd died nilhin 
short IxtIimN nfler op< nitioii, ni>iKinntl.v of ran'iiiotna of the slomneli The 
iniermuipie dini'nirtii of n inalisriiaiil lesion \\n* li.ised eui iiniiirsalh iieecpted 
erileria I'.pitlnlial rstojilnaia niid aiinilnr rejsrnerahsc plHnmneiia nlHtnl Die 
ninrciiiH of olhemiso lietujfn KiiHtrie ulcers uvfc not considetvd indvealise of 
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carcinoma There were twelve additional cases in which a presumptive diag. 
nosis ol duc^enal ulcer and of gastrie malignant lesion was made. Ilowevcr, 
the records in these eases lacked adequate information to satisfy the foregoing 
criteria For example, there may base Iicen roentgenologic evidence of '"both 
lesions but surgical exploration was not performed. 

/ncif/cnce,— Tiie forty-eight patients were seen at the Jlayo Clinic between 
June, 1911, and January, 1945, inclusive. During this time approximately 13,000 
patients who had eareinoma of the stomach and approximately 45,000 patients 
who had duwlcnal ulcer were seen Approximately 600 patients who had eo- 
existent duodenal ulcer and gastne ulecr were seen during the same interval. 
Basing an estimate on thev; figures, it is seen that coexistent duodenal ulcer and 
gastne malignant lesion occur \ery rarely. Of the patients having duodenal 
ulcer, seen at the elinie during this lime intcnal, 1 in 93S (0 1 per cent) had a 
coexistent gastric malignant lesion It Is diflicult to estimate aeciirately the 
ineidcnec of duodenal ulcer >n ihe general population. If one accepts the fre- 
([uently (]iioted figure of 10 per rent, then the incidence of the coexistent lesioas 
would be uliout 001 jiercent in the general population. 

The average age of thi-sc foily*eight patients was 52.9 years Three were be- 
tween 30 and 40 .vears, sixteen iictween 40 and 50 years, sixteen between 60 and 
CO jears, eleven Iwtwcen CO and 70 years, and two between 70 and SO years. 
The youngest was 32 and the oldest was 78 years of age. This age range is about 
the same as that of eareinoma of the stomach in general 

Of the forty-eight patients, thirty-nine were men and nine wore women 
This also coincides with the relative occurrenro of c.HTinoma of the stomach in 
the two sexes 

The duration of symptoms referable to icsions in the stomach and duodenum 
varied from three days to forty-six years Among the patients who stated the 
vUiration of their sj'niptoms. the average length of time was 11 3 years 

The gastric acidity levels among the forlyK>ight patients showed a wide 
range of variations There did not appear to l>e any correlation between the 
degree of gastne acidity and the nature of the peptic lesions After Ewahl 
test meals, deteriiiinalions of gastric acidity fell into the following groups: 
total hydrochloric acid of 50 or more, nineteen patients j total hydrochloric acid 
Iwtween 25 and 50. niivetecii patients; total hj drochlorie acid less than 25, six 
patients, free liydrochlonc acid alisent after Ewald meal, two patients De- 
terminations of gnstne acidity were not made in tvvo eases. 

The average hemoglobin level for the group was 12.05 flm per 100 ec. of 
blood The lowest liomoglolun level was slalctl to be 20 per cent of normal and 
tlic highest was 17.4 Om jier JOOce. of Wood 

Kocntgcnologic examinations were earned out in forty-six of the forty- 
eight cases The diagnosis of coexistent gastric and duodenal lesions was made 
m twcntv-tvvo of the forty-six cases. The filling defect in the stomach was dofi- 
nitelv stated to lie due to carcinoma In sixteen of the twenty-two cases The 
gastric lesions were not visualized in five of the forty-six cases and the duodenal 
ulcers were missed in eleven cases. The various roentgenologic diagnoses were 
as follows- carcinoma of the stomach and duodenal ulecr, sixteen cases; gastric 
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ulcer and duodcnnl ulcer, “lix cases; carcinoma of tlic sloninch, seven cases; 
gastric ulcer, five cases; duodenal ulcer, three cases; pyloric ohslmelion, one 
case; lesion at outlet of stomach, two eases; prepjloric lesion, one case; Iiyper- 
iTopluc gastritis and duodenal nicer, two cases; ol»stnictioti of the lower part of 
the esophagus, deformity of enrdia, one ease; negative, two cases, 

Among the forty-eight cases eonsnlercd in this study, there vvere four 
instances of previous operation on the stomach or duodenum These procedures 
were ns follows: Hcineke-Miknliez pyloroplnstv with excision of the duodenal 
ulcer (carcinoma of stomneli thirteen months later) ; excision of duoilenal ulcers 
on anterior and posterior walls and pyloroplasty (carcinoma of stomach nine 
years later) ; posterior gnstrocnieroslomy and appendectomy (carcinoma of 
stomach ten months later) ; emergency closure of perforated peptic vileer (car- 
cinoma of stomach eighteen months later) 

Pathologic Findings . — It is diflieult to evaluate the nature of the duodenal 
ulcers m the majority of these eases, lieeaiise in most instniiees no tissue was re- 
moved from the region of the ulcer for mieroscopie study. I'ltim the surgical 
descriptions one would assume that the majority of the duodenal ulcers were 
healed lesions or sears at the time of operation In only four cases were the 
duodenal ulcers desorihcd as subacute or perforating lesions The fact that 
most of the duodenal ulcers were inactive K perhaps significant in that they may 
have been modified by tlic presence of the superimposed gastric lesions In the 
tissues obtained at post-mortem examination, evidence of duodenal ulcers con- 
sisted of scars in two cases, and one ehronie duodenal ulcer. 

The gastric lesions wore predominantly eareinoinas There were one Ijinpho- 
sarcoma and one unclassified high-grade malignant lesion As previously stoted, 
there were four cases m which the gastric lesions grossly appeared to bo oar- 
einomas and were inoperable. No tissue vvns removed microscopic study. 
In each of those four cases the patient died withm a short time as a result of 
what appeared to be extensive carcinoma of the stomach. In t)io remaining 
forty-two cases all types of carcinoma of the stomach were represented. In 
twenty-nine of the forty-two carcinomas the lesion was ulcerating. By Broders’ 
method of grading, the carcinomas were divided as follows: adenocarcinoma, 
grade 4, ten cases; adcnocarcinoina, grade 3, thirteen eases, adenocarcinoma, 
grade 2, sixteen cases; adenocarcinoma, grade 1, two cases, adenocarcinoma, 
grade 1, in an adenoma, one ease. 

The malignant lesions were encountered most frequently along the lesser 
curvature of the stomach in this group of cases. There did not appear to be any 
correlation between the nature of the lesion and its location in the stomach. 
The distribution of the various lesions was as follows- prepyloric region or 
antrum, eleven cases; lesser curvature, seventeen eases; diffuse involvement, six 
cases, posterior wall, nine cases; cardiac portion, two cases; anterior wall, one 
case; greater curvature, one ease; mieroscopie diagnosis of carcinoma associated 
with diffuse hypertrophic gastritis, one case. 

Signs and Symptoms Referable to the Stomach and Duodenum . — In this 
group of forty-eight cases of coexistent duodenal ulcer and gastric malignant 
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lesion there ircre tirenty-ninc easw in which there were fairly typical sj-mpfoms 
of peptic nicer precedin'? the diseoACrj* of (he nialignant lesions hy five j'cars or 
more. In ten eases the sjTnptoirw were apparently initially those of carcinoma 
of tlic stomach In the remaining nine eases it was diflleult to decide whether 
the ssTnptoms initially were due to the gastric lesions or to the duodenal ulcers. 
Iloweser, since the majority of the (Inodcnal ulcers were inactive or healed 
lesions, one would assume that the duodenal ulcers prohalily preceded the gastric 
lesions in practically nil of the cases 

It was possible to divide the cases in this study into the following four 
groups flcfordiug to the nature, progression, and duration of the symptoms. 
(1) cases in which there was a definite change in llio character of sjmptoms, 
twenty-four; (2) casts in which there was a change in the degree of severity 
of tlic symptoms, fifteen; (3) eases in which the sj-mptoms were progressive, 
seven, (4) eases in which no changes in the sjmptoms were noted, two 

It is significant that in this group of patients, the majority of whom suf- 
fered from dvspepsia, prcsiimahly due to diiotlennl ulcers, for relatively long 
periods, only twenty-four noticed a definite change in the character of the symp- 
toms In this group the changes in the character of the s.vmptoms included one 
or more of the folloiringr (1) dtmlmition of (he relief obtained hy faking 
alkalies or eating food; (2) ecNsation of perioilicity of the abdominal distress or 
pain, these sjmptoms becoming more nearly constant than they had been; (3) 
shift in the location of the pain or the extension of the pain: (4) sensation of 
rapid filling of the stomach, (f>) hemorrhage: (6) abdominal tenderness; (7) 
palpable abdominal mass 

Siiri'fi/ of .S'iihsf( 7 ucii( CoMfsc — It was |)os.sih!e to chlain a follow-np record 
of fortj seven of the forlj -eight patients in this stndy Twelve patients were 
alive more than five j'cars after the diagnosis of eoevistent duodenal ulcer and 
gastric fiifllfgfiflnt lesion was m.idc, (uo of (he (wche patients being alne tnenfy 
and twcntj'-iiiie j'onrs, ros|veel»elv, after this diagnosis liad been established Of 
the piiticnts who died, seven died while in the hospital and twenty-two died of 
gasti ic malignant lesions at varying intervals. 

COlfStFN’T 

Although duodenal ulcer and gastric carcinoma arc of common occurrence, 
their eocxisleiicc is rare It is possible that in the presence of carcinoma of 
the stomach, a duodenal ulcer may be casdj overlooked, however, this group of 
C. 1 SCS demonstrates (hat the srmjttoms are usually of Jong iliinition .and that 
one would he inclined to search carefully for a benign lesion in the duodenum 
or stomach. In a number of eases the diagnosis of duodenal ulcer had been estab- 
lished previously and in the m.ijority of the more recent cases both the gastric 
and the duodenal lesions were demonstrated by the roentgenologist preop- 

*^'"''*’11 has been observed by other woritets’- *• * that a patient who has a duodenal 
ulcer lias relatively good assurance that (he likelihood of carcinoma of the 
stomach developing is rather slight. The clinical data and pathologic specimens 
in these cases were studied carefully in an effort to determine whether the con- 
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ditions associated with these duodenal ulcers differed from those of duodcii.il 
ulcers in general It was thought tlmt perhaps hyperchlorliydria or even the 
bland diet might afford protection against gastric carcinoma for the usual pa- 
tient having a duodenal ulcer. However, as previously .stated, the ga.stric 
acidity levels in this group of eases showed wide variation and many of the 
patients had been under careful medical management There was no coriela 
tion between the gastric acidity and the type or location of the malignant lesion 
No conclusion was reached as to why patients who have duodenal ulcers rarely 
hare gastric carcinoma. 

It is significant that many of tlie duodenal uleers in this serifs of eases 
were inactive or healed at the time of operation Perhaps the deielopmciit of 
the gastric lesions produced alterations which tended to iical the duodenal ulcers 
Levels of gastric acidity prior to the deiclopnient of the gastiic lesions ueie 
not known in most instances It is possible that in some eases the gastric acidil^ 
was decreased as a result of the snpenmposed gastric lesions 

It is of interest that the survival rate in this group of cases was eonsuleiahh 
liighei than that usually found In eases of caiemoma of the stomach It was felt 
that tins was due to the fact that many of the malignant lesions weic dlsco^cred 
early. Pcrliaps patients who have duodenal ulcer are “stomach conscious” and 
are likely to consult a physician earlier than the average patient who has cai- 
einoma of the stomach , 

The symptoms and signs leferablc to the stomncli and duodenum in this 
group of eases have already been discussed It is noteworthy that only twenty- 
four of the forty-eight patients were able to detect a change in the character of 
their symptoms when tlio gastric lesions became siiperimposod on the diiochnal 
ulcers 

SUMMARV 

Coexistent dumlenal ulcer and gastric malignant lesions arc of inro oeeui- 
rence In the records of the Mayo Clinic there weio only loitv-mslit prosed eases 
between June, 1911, and January, 1945, inclusive During thi> inteival, apjii-ox- 
imatcly 45,000 patients who had duodenal nicer anil appiovimately 13,000 pa 
tients wiio had carcinoma of the stomach wore seen. Of the patients liaving 
duodenal ulcer seen at the 5layo Chtiic, 1 in 938 (0 1 per cent) Imd a coexistent 
gastnc malignant lesion 

The age and sex incidence was about the same ns that of carcinoma of the 
stomach in general 

Tile symptoms were of long standing in the majority of eases, vary ing from 
three days to torty-six years The average duration of symptoms was 11 3 years 

There did not appear to lie any correlation between the levels of gastric 
acidity and the nature of the peptic lesions. There was wiiie variation in the 
levels of gastric acidity cnconnlered 

The roentgenologic diagnosis was accurate in a large percentage of tJie cases 
particularly those in which the examination was made vvitinn recent years 

Four of the forty-eight patients in this group had undergone previous sur- 
gical treatment of tiie stomach or duodenum 



174 


SmCGERT 


It was difficult to evaluate the exact nature of the duodenal ulcers in most 
of the cases, because in most instances no tissue was removed from the duodenal 
ulcer for microscopic study. Subacute or perforating duodenal ulcers were de- 
scribed at operation in only four instances It was assumed that the remain- 
ing duodenal ulcers were chronic or healed lesions 

The gastric lesions were predominantly carcinomas. There were one 
lymphosarcoma and one unclassified high-grade malignant neoplasm. The di- 
agnosis of carcinoma was based on universally accepted histopathologic criteria 
Several cases of previously diagnosed carcinoma of the stomach were discarded 
because it was felt that the histologic changes represented regenerative changes 
rather than carcinoma 

No explanation could be derived when an effort was made to determine 
w’hy patients who had duodenal ulcers seldom have malignant lesions of the 
stomach. 

The survival tate in this group of ca.ses was considerably higher than that 
usually found in cases of carcinoma of the stomach This was explained by the 
fact that patients who have duodenal ulcer arc “stomach conscious” and are 
inclined to consult a physician early 
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Tlir. USU OF STniU'TOMYClN IS SrUfiU’AI. PATIKSTS 
II. A. ZiSTru M.I) , M. W'lLEv, A. Siciioi-s, and 
.1. K. llnoAP-s, M I)., Piiii-AiMU’iiiA. Pa. 

(From t(t« n<imjn>n »/ KMfftrtfc, of ymrcriUy of 

T’fFiB.TjflmnM, «in«/ the /VjHirlnifnl of Surotry of the llmptlal of the 
of r<»iii«lr«BU«J 

I N TUP treatment of infection'* cau'>ccl l»y i;rani-nrfrntive li.ictcnn. streptomycin 
promises rniicii the same themi>erttie effeetiveness that penicillin lias mani- 
fested in tlie treatment of infeelmns ean-^l l»y llie Rrnm-jMJsilUe orjinnisms It 
remains to Le «Iemon.strate<l nhetlier or not this impression gained from in vitro 
esperimenls is eotifirmcd hy eVinieal experience Altlmni:Ii streptomjrin is effec- 
tive in the treatment of eertnin pr:im-i>osilise orimnisms, in peiieral, its elTcetivc- 
ness apainst these orpanisms is not ns preat ns tlmt of iicnicilliii. Data, nhiclt 
\\c nish to summarize, have liecii oMained by a proiip of inili\i(Iua1s working 
on several phases of this problem at the rnuersits of PennsyUanm 

Streptom>ctn, fiivl dcserilHsI by Waksman and iissoeinleH,* is oiitained front 
cultures of Af/inown/fcr gmeut It is dbtrihuteil for invcstipationnl purposes 
ns a powder sarj'inp in color from pray to brown onil \oryinp in potency from 
200 to 4ri0 units per milliprnni A wbitc crystalline material lias been prepared 
wliieli has n polenej of 1,000 units per milliprain and is now used ns a standard 
of refetenee but is not available (or elmical use Oik* micropram of this pure 
material is equivalent to one streptomycin tinit Thus, I 0 r>m. is equivalent to 
1,000,000 units, a moderate dady dose 

Studies of the acute loxicitj of stroptomjein indicate that it is definitely 
more toxic than penieiHin. but. nevertheless, the margin of safety between the 
therapeutic and a definitely totie dose is wide Acute toxic s.vmptoms, includiitg 
palpitation, headache, fiiishinpof the .skin, arthralgia, and delayed fever, often 
occur at dosage levels of 4 0 lo 50 Cm per day when given in divided doses 
intramuscularly, and tend to limit tlie dosage to less than 4 0 Om. per day. 
No evidence of toxicity has been notcvl following oral admini'ctration. Patients 
have been studied for possible acute toxic effects on the liver, kidney, and 
cellular eonstUucnt.s of the blood following the intravenous injection of 0 6 Gm. 
of streptomycin.’ In six patients, liver function was studied by the bromsnl- 
falein retention, hippuric acid conjugation, quantitative van den Bergh, blood 
cholesterol, cbolcsterol-cholesterol ester ratio, prothrombin time, cephalin floccu- 
lation, colloidal gold, and thymol turbidity tests before and after the administra- 
tion of streptomycin. Tabic I shows that no significant change.s in the average 
values of these tests resulted 

Kidney function as evaluated by per cent of average normal urea clearance, 
blood urea nitrogen, and bloovl nonprotcin nitrogen showed no significant differ- 
ences after the administration of streptomycin, as shown in Table II. In addi- 
tion, routine unnaljses before and every thiee hours for twenty-four hours after 
Received for puSllcatlon. June 21. 194( 
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The unli t.>|*es of climnie loTioty ol»'erred cJinieoll.v hate been deafness 
mid \crtigc). ttliieli Iiam; Ikh'H reports! hj Hinsliaw and Feldman* m tuberculous 
patients who liad li.id lai'i'c dailj doses for vet oral cotisccutuc months "We hate 
noted no etidenees of (aiont toxicil.t m approvimatoly one hundred patients to 
ttlKitn tte hate mliiumvfored the material In these patients, the largest total 
dove tt.iv JloO dill over a vetet1-4l.it perioil, and the atcrago total dose tens ap- 
IiroMm-iielv 12.'«(lm »i\pr n ten ihtj itcriml 
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AiivoamoN. DisTRimmov, v\d b^vcrftion* 

The ahvjijitio/i, dlstrihiitJon. and excretion of streptomycin in the body 
depend on the itmte of administration A\Tien administered orally, opproxi- 
nmlely nr» per cent t\as lecotcred in the fcees, and less than 2 per cent was 
leeovercd in the urine FoIIoHing parcatwal administration, an average of 66 
(icr cent of the amount injected was rccotercd in the urine, and less than 2 
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per cent xvas rceo^crcd in the There seems to be no indication for in- 

travenous tlicrapy at tJie present time, since streptomycin is readily absorbed 
into the blood stream after intramuscnlar injection. 

When, streptomycin is injected intramuscuiarly at the rate of 0.125 Gm. 
c\ery three hours, it is distributed rapidly to the urine and more slowly to 
pleural and peritoneal fluids. After administration at this rate for twenty-four 
hours, streptomyein levels in pleural and peritoneal fluids are roughly equiva- 
lent to the le\els obsened in the blood. In the hile, somewhat lower levels are 
reached, and in the spinal fluid, little of the antibiotic is found in the absence of 
meningeal inflammation. Tiie usual body fluid levels obtained following the 
administration of 1 0 Gm. per daj in eight divided doses intramuscularly are 
shown in Fig 1 Some of the variations olisctvcd arc shown by the dotted por- 
tions of the graphic representations. It would seem, therefore, from our studies 
and others, that streptomjem is a drug of relatively low toxicit>, not likely to 
produce late injurj* except after prolonged administration, and that it is widely 
distributed m various body fluids other than the spinal fluid after parenteral 
administration 



1 — nUlHbullon of streptomrein relloirine th<“ miction of 125.000 units Intramuscularly 
every three hours for tnenty-foar hours 

From the sui^ical standpoint, we have been interested in four fields of 
usefulness- UTwiary tract infections, experimental peritonitis, wound infection, 
and the prophylactic preparation of patients for operations on the large bowel. 

Streptomycin has been used to treat patients whose urinary tract infections 
have been resistant to penicillin and the sulfonamides. HigMcen of the patients 
had one or more of the following lesions of the genitourinary tract: prostatie 
hjTiertrophy with obstruction, carcinoma, diverticulum, calculus, cystostomy, 
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nrcttrostomy. or iifi)hr.Moiiiy. Tlie rein,imins; six patients had no anato 
lesions of tlie Konitonriiiatj- *«<•*. The entire croup of twenty-fouc patic 
rc'coived 10 (Im. of streptomsciti distde*] into eiclit intrarmiscular doses c. 
stay for lci\ dn>s. i>er crnl of nil of the eases wen- relicAed cit 

symptomatically or liaeterioloftiealh, ;•! per rent had an immediate respo 
Imt nlatisfl while still under trt.itn»iit. and 2I i>er cent failed to respond. 

Twu faet<»rs may play a part Jii the nlajise of infeetion in patients wl 
they are under streplomyem therapy. First, it is well known tliflt the 
sistniiee »)f eertaiM orennisms to Mn'ptomyciii e.iit chantre scry rapidly, espeeia 
when the roneeiilration i»f stn'ptomyciii is nlatuely low. S»-eoml, in spse 
IMlunts with (suhiuv of sex.rt rinal dainace, lerj low urine utrepfomyein e 
wnlmlions were found ric 2 shows the course in a patient m which Iwtii 
tlust faitors Wire oliMnisl. I rinarj toncentration of streptonivein in t 
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Kis : — Krr-fC -ir .Irnm^.l r<n«l fornsan •>« •«r»ptoms rln tfralmml „r B. rvoryaomi urinii 
■ran lnr'«t<>n. 

patient siiried is-twisui and 4 .'i units j*er enhie ceiiltmeler. of urine instead i 
falliiic in the expts'led rsmee of KiO to hOO units The initial .slreptomyeiii sen' 
lisity of the pjoei aliens orjiniiism was 3 .'» iiMit.s of stn i»tomyein per ciihie cent 
meterofacar. After nns-uinir 1 ttm of streiitomyem *laily for two days, tli 
iiumlHT of pyis-yanim orsanisms |wr nvl«e centimeter of urine fell frot 
2 r», 000 ,n 00 to I.IOO tm the fifth d.iy of therapy, the numlier of orc.mism 
per eiihie ecntiiiieler of urine was .l"> 000 , 00 () On the sixth day of therap. 
the M-nsitivity of the orpaiuMn was 200 units of htpeptomycin If. therefor* 
seems prohalile that the scry low wtreptomycin coiuentratmn in the urine o 
this patient was just sijfliciciil to inhilnt temporarily the crowth «{ the orpar 
isms and at the same time low enouph to allow- the orcanisni to iiiercnse it 
pesisfniiee to streptomycin. 
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The types of infection were, for the most part, mbced infections of gram- 
negative and gram-positive organisms. The fj pes of infection and the associated 
urinarj- pathologic conditions of the patients were loo \aried to permit further 
analjsis of this small group of urinarv tract infections The results simpl> 
stated are twofold: (1) that 58 per cent of the urinarj- tract infections which 
were resistant to several other 1j-p“ of therapy responded to streptomycin, and 
(2) that the best results were obtained in the patients who had no urinary tract 
disease apart from the infection In Ibis small series of urinary tract infec- 
tions, streptomycin was more effective than pentciUm, sulfonamides, or mandelic 
acid 

The fact that a great many of the patients with associated genitourinary 
tract lesions had recurrences docs not reduce the bacteriologic significance of the 
results obtained As long as a primary lesion continues to be present, the 
patient will be susceptible to recurrent infection Streptomycin will often, 
howeser, produce a remission of the infection and thus prepare the patient for 
such manipulathc or operative procedures as are deemed necessary. 



Fl« >— H n. a white wonun eceO >tari ulceralhe colitis 


WOU.VD I.SFECTIONS 

In the field of colon bacillus wound infection our results arc not well enough 
controlled to have significance as yet. We base iiseil the drug in a liasc of 
c.srlHDwnx and propylene glyrol in a eoneentration of 2,r)nt) micrograms per 
cubic centimeter in several tversistcnt infectious near the atm.s with sufllciciUU 
prompt improvement to indicate a causal relationshii). 

ULcaisTivF. coums 

In four eases of ulcerative colitis, the drug, administcrcil orally or orally 
and pnrenterally, failed to arrest the disease In acute exacerbations of the 
disease, however, it was followeil by a loncrtnR of tlic temperature, and at times 
it appeared to avert an early fatal outcome Fig .1 hliows the temperature 
course and some of the baclcriologie fiudings in such a case. 
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PERTtOMTIS 

Thoorctically, streptomycin would apiwar to be the ideal drug for chemo- 
therapy in peritonitis, especially in the common mixed forms arising from the 
rupture of hollow visceia The excellence of the results with sulfonamides and 
penicillin, howeier, makes one hesitate to change to a new drug without con- 
siderable experience with animals. 

In a series of experiments recently reported, JIurphy and associates’ 
obtained .se\en ten-day survivals among ten dogs in which peritonitis was 
established by ligation of the appendix and its mesentery, the technique sug- 
gested by Bower and modified by Pauley and associates.* Three of ten controls 
suts heel. 



FIs 6— EfTect of gtreptow) cin »n<I sDCClrq l»i»rathlazol« on Ihe number of eirrplococcus fecalls 
orsanUms In the fecei 

In order to get a more definitnc infection in siiliseiiuent experiments, the 
Bower tecliniquc was modillcil by opening tbc appendix after it.s lig.ition, as 
suggested by Jlclenoy and co-workers* Three groups of fifteen nniinals each in 
which peritonitis had thus been produced were studied. TJic first group sened 
as controls and recoiled no special medication. They were allowed water imme- 
diately after operation and were allowed to cat on the first postoperative day. 

The second group of animals received intramuscularly an amount of strep- 
tomycin equivalent to IC.CGG microgronu for each kilogram of body weight 
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o\rrj- four hours for oisht ilajs nrul then 25,0(10 microv’rams i)or kilo^rnm e\cr}- 
eiirht hours for two <la>-s. 

Treatment of the third Rroup of atiitnaU %as Uy !wat snUanvUmide cr>staU, 
(1.4 (im. in the peritoneal ea\it.v ®t the time of ©iicrnlion followed hy parenteral 
ptnicillin, 00.000 iniits of raleiuin prnieillin in a peanut oil-heeswax mixture 
o\er>- Iwehe hours intrnmuseularly. and Midium sulfadiazine, 0.G» Cm. intra- 
venowih cier? tiieljc hours for ten dajs. Of (he control nnimaLs. 6C per cent 
8Ur^hel^ the ttn-day period, of the atreptomycin-treated animals, 2GG per 
cent snrMMsl , and of the sulfaniiar.>ide'|Hnieillin-sulfadinzine proup, 40 p<‘r etnt 
sursived. 



T — KfTwt ot »Crrp«om>t'ln and wv|n^|«pif«thl«»*d«- on number ef cinfirullnl orgSBlrni* 


On the hnsis of these experiments, we think one should not substitute 
streptomycin for the other chcmolhcrapeiitie apents in peritonitis until further 
stmh p^\ hit's n sound basis for the chanpe. Further experiments in which 
streptomycin is used ns a supplement to other ehemolhempeutie apents are in 
prepress. 

raoi’inuvxLS is- mrge nown. suroeri 
Several dnips have been advocated in recent years to riHliice the flora of 
the intestinal tract in prei»nmtion for aurpery. Amonp these, succinylsulfn- 
Ihiazolo is probably the best known. cin ad ’ istered by the oral 

route is cspecinlly* suitable for this pu^ i ^ obtain a more 
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nccuratc evaluation, it \mis n«lminhti*rc«l in ilosos of 1.0 (im. per day to fifteen 
patients for jicriods of from m\ lo ten da}**. (Juaiititntivc stool cultures were 
carried out by MLss Marjorie Wiley licforc treatment was started and at two- 
day mtcrvals thereafter. By piftting out stool suspensions on difi'erential media, 
counts were obtained for the eoliform itronp of or}:anisms. Streptococcus ftcalis 
and Clostridia Tbc results were compared with similar data obtained by 
Lockwood and Zintel previously with sraecinjlsulfathvaxoic. With both dru<;s, 
occa-sional patients show marked deviations from the mean. The logarithms 
of the counts were plotted ajiainst time of drii" administiatinn and an average 
eunc was drawn for each drug and each (t^mp of organisms. The relative 
effectiveness of sueeinjlsulfathiazolc and streptomycin on DactUus coli. Sir. 
fecalis, and the clostridial organisms is shown ui Figs. 5, 6, and 7 The figure.s 
used arc the nvciagc of the logarithms, not the logarithm of the averages 
Streptomycin, even in the limiteil dosage cmplovcd, was much more effective 
than was succinylsulfathiazole. 

SUMMVRY AMI COSCLt.SJO.NS 


Streptomycin, is a. drug of relatively low toxicity. It is widely distributed 
in body fluids, except spina! fluid, after paroiiteml administration, but appar- 
ently it docs not readily cros-, the wall of the nlimenlory tract. Hence it should 
be given orally if vt is to infiuenee the flora of the feces 

It is effective in many urinary tract infections of both grnm-negative and 
gram-positive ontanisms that have failed to respond lo penieillm and n sub 
lonamide, but not in all It has, perhaps, a special field of usefulness in infec- 
tions due to Bacillus proteus and lleicillus ppoiyancus. 

It has exerted a beneficial influence on the course of experimental pentonitis 
in dogs The difforenee was stalistie,illy signifieont when combined with an 
earlier group of experiments in this lalioralory. The therapeutic effect, how- 
ever, was not as great as that observeil with a combination of sulfonamides 
and penicillin. 

Streptomycin appears to be a very effective agent in reducing the bacterial 
count in the stools. It reduced the eoliform organisms to a greater degree than 
succinylsulfathiazole and reduced the Str. fecahs and Clostridia lo a much 
greater extent 
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17.EET0STER0IDS IN THE DIAGNOSIS OP ADRENAL TUTiIORS 
Hexri- T, JoftNsov, 31 D., ANT) Reed 51. Nesbit, 31 D • 

Akn Abbor, llicii. 

C linical syndromes involving masculinizing SiTuptoms ha\e long been 
recognized, Thomas Cook in 1765 being the first to describe a child vrith 
changes probably due to excm androgens Before 1932 there was great con- 
fusion OT,er the etiologic factors involved ifi these syndromes Suggested caus- 
ative agents included adienal tumors, ovarian tumors, fhjvnic tumors, and other 
vague endocrine disorders 

Bullock and Sequcira in 1905 published a series of ele\en eases of mas- 
culiuizatiou m women caused by odrena) cortical lesions, and in 1912 Gallais 
introduced the term “adrenogenital sj^drome.” 

In 1932 Cushing leeoided a mimber of cases of masculinization in which 
basophil adenomas of the anterior pituitary had been demonstrated This syn- 
drome IS characterized by rapid, plethoric, painful obesity of the trunk and 
head, acrocj’aaosis witJi purplish stnae afrophicae, luTcrtnehosis, osteoporosis, 
polycythemia, lijTiertension, tnsulm-rcsistant diabetes, and muscular weakness 
Frequently no definite lesion of other endocrine glands is demonstrable, but 
the adrenals arc usually enlarged and may contain small adenomas which Cush- 
ing regarded as secondary Tliat a very similar sj-ndrome may be caused by 
tumor or hj*perplasia of the adreuai cortev also has been definitely established, 
and m these cases there is an excessive amount of 17-kctosteroids demonstrable 
in the urine At present it is thought that both pituifarj and adrenal mech- 
anisms may be involved, and there )s do general agreement as to which is pri- 
mary. 

3Vith the separation of the Cushing type of syndrome, there remains an- 
other clinical type characterized largely by masculinizing changes without the 
“metabolic’’ changes also present in Cushing’s sj-ndrome In this so-called 
adrenogenital sjndrome the patienls, usuaJb' women, show hj-p^riroph} of the 
clitoris, hirsutism, increase in musculalnrc, deepening of voice, and irregularity 
or cessation of menses without the other changes of Cushing’s syndrome 
Etiologic factors have been shown to include oiarian tumois and adrenal cortical 
neoplasms 

There also appear to be many patients in whom the Cushing s>Tidrome and 
adrenogenital syndrome are mixed in varying proportions, and it may be postu- 
lated that there are many degrees of combinations of “mefabolie’’ factors and 
androgenic factors The origin of the defect in many cases of pseudohermaphro- 
ditism is not clear, and there are many patients with simple hirsutism in ivhom 
no endocrine disorders are demonstrable. 
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T5ic diflcTeiHinl ilinsniO'iK of tlio otioloRie factors iH tlic'^c syntlromcs ou 
clinical groimdi nlonc is (IKTirnU. IJociitRciiogranis of the skull, perirenal air 
insiifUation or pyclogratns nay l>e very helpful, and n tumor of the adrenal or 
o%arj’ at times may !« palpable Tire recent evidence lirougUt forth by Crookc 
and Callow’- • that the adrenal cortical tumor group may be differentiated by 
estimation of tlic greatly increased urinary androgens in these eases thus becomes 
of great significance. 

The urinary 17-ketostcmids apparently arc excretory transformation prod- 
ucts of certain adrenal cortical steroid hormones and of testicular .steroid hor- 
mones, and their output may l>e eonsnlcrcd proportional to the eombined secre- 
tory activity of tlieso glands Indirectly fhej also mni give inform.itum regard- 
ing the anterior pituitary and thyroid glands because of tlic influence of the 
pit^utar^• and thyroid lionnones upon the adrenals anti testes In most cases, 
abnormally high rates of excn-lion are associated "ifh adrenal cortical tumors 
or hyperplasia and with interstitial eoll testicular turnons Testicular tumor usu- 
ally can be differentiated by the abnormal sircof the iniolvcd testis 

The output of IT-kctostcroids in nortna) individuals bas been shoun m the 
tjy neeology Endocrine liulioralory in this hospital iiy the mcthoil of Ilobhic and 
Gihson” to be as follows adult women. 27 to 8 1 mg per twenty-four hours; 
adult men, 3 4 to 15 0 mg per twenty -four hours According to Talbot and 
Butler,** children from. 4 to 7 years of age excrete an average of 1 3 mg per 
(lay, 7 to 12 years, 4 0 mg ; and 12 to 15 yeare, 8 2 mg per day' 

Estimation of the total 17-kclosteioids thus may be of groat value in dif- 
ferentiating adrenal cortical lesions from pituitary and ovarian and other dis- 
orders, but it docs not distinguish adrenal cortical hyperplasia from adrenal 
cortical carcinoma, both of which ha\c excessive androgen iiroduction How- 
ever, it has been shown that the total 17-ketosferoid output can be separated 
into alpha and beta fractions, and there is evidence that whereas the alpha 
ketasteroids are produced by both the adrenals and testes, the beta ketosteroids 
arise only from the adrenal cortex 

Various workers have shown that normally the beta ketosteroid fraction 
comprises only about 5 to 15 per cent of the total 17-ketosteroid output, but that 
m adrenal cortical carcinoma the beta ketosteroid fraction becomes markedly 
elevated*'**'** Thus, the iraetionation of the total 17-ketosteroids gives im- 
portant information which mayr enable the clinician to differentiate adrenal 
cortical hyperplasia from adrenal cortical carcinoma Cushing’s synidrome 
without adrenal tumor is associated with normal or only slightly elevated 17- 
kefosteroid excretion without increase in the beta fraction. 

A survey of the literature reveals less tlian thirty-five cases of adrenal 
cortical tumor in winch the total 17-ketostcroid output has been determined, and 
fractionation into alpha and beta portions has been performed in only a very- 
few. VTe wish to report three proved cases of adrenal cortical carcinoma associ- 
ated with markedly elevated total 17-ketosteroid excretion in which fractiona- 
tion into alpha and beta portions has been of definite value in the differential 
diagnosis. 
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^ “f* ® . • 3>-yfar oJJ married wHle vomao, hail n m month*' hutory of lo** of 
libiJo, Fcanty menw, fiftfon pound weight Rain, true, and hj'x»Tlriclio«is A rapjo n)a«s ws« 
not ea*i1y i«lpalite in the ncht upj^r rpmilranl. There wn* no hTpenenngn. I'yclogramj 
roTp-ileJ ft fninttr rnlnfi,..) mi« almxe tlie ngM kidney. Vrinnhn* an* negatHT. Finiling* 
acre neRntne in ehull and che.t roent|mioRram«. nieialiolie rate was -2 percent U!oo-1 

(ftt. lum, plu>-p1ioru". and atkiiline phn^plinttee were nornmi. rii.rsirnl «nminntion, mrludins 
the Rcnitnl- w-i* .ithorwiv nejinine. )7 ketiwterord*: 75 nc- per dry (alpha 17 kpto-tcforJx, 
It* 7 niR , lictn, 55 .1 me ) 

On Jan 11, ISIS, the right ndreftil Rtm>l was eaptorrxl fhroogh n right flank incision, 
and ft Belt encnpHulate.], cmj« frail sire.) tumor weiRhiei; liro dm, wa» remove-l. The po«t- 
operative eoup«e wav uneventful without evilenre of elinrk or adrenal inrufllciency. I'atho 
logicallr the tumor wav ft |WMirly •Ivlferv^liate.) adrenal rorliral carcinoma with much necrtwis 
Ten vlrj* i»i*toperatitelv, total 17 hetiMteruid* eierelion was 3.S mg. per da.r 



The patient war nvn at recu'"'^ interraU for ft |>eri«.l of nne jenr povtoperalitely, dur- 
ing which time llic slioweil progre*«vp improvemcnl with return of men*ev, libido, and general 
welllM'ing, and low of liy|vrfnrhcH.i» an.) acne Four IT ketosleroid determinationv during 
tins i>eriod rangcl from 20*1 to «« mg per da.r, all within nornnl iimilv There was no 
cnJence of roeta»tasi«. 

CSSE 2.— Jf. s, a 2iiaroId white ptl, wa« li<ite.l at about 1 rear of age to hare an 
unuvull growth of pigmentci pubic hair which Riadonlly increaved. She was said almayv to 
hare had a large cliiori. whicti apjmtvnillj had not changed during this time. Tliere had 
lieen no menstrual flow Kvvmmatioa reteale.) a normal child in nil other respect*. No 
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aWominftl tumor was palpable. One annal;*)* plioweJ 2+ Rljrosuria, but all sub«equent 
unnnljsca uere negati\e lllood sngnr «na *1 mjr |iof rent. Hloo<l pressure was aortual 
KoontpenoKrann slionnl bone age to be vilhm normoi limitr. FinJinga from ebeat and ab- 
dominal wont films v,eie neg-ili'ip. Kairetorj uroinums demonslTate-l tlie preaenre of a rigbl 
adrenal tumor depres-ing ll.e riglit kidnee; 17 kelo«ler«<ds: 7S.5 mg per day (alplui IT 
kelopteroids, 15 7 mg . N-tn, li2.‘t Rig). One tntal 17 ketosleroid determination "as 210 mg 
per daj, but ltii« loner mine wa» nllributei) to failure tn obtain a complete twenty four hour 
urine epeciiiien K'trogens were not niejpurahle 

On \pril 11. ini.'i, itip rifilit ndrrnni gljml ua* eaptorivl lliriiugh a right flank inci«ion, 
and a noil enenpi-ul.ali'd (1 by 5 coi rouBilei), kiIiiI luomr weigliiag 7J Om. was removed. Tie 
po'toj'oratue eour«e was uneieniful uilliout sign* of adrenal in«u(fieiene>. ralhologicnlly 
tlic tumor nns an adrenal eortnal adenoma umlergoing ranianmntuus ileginemtion mill 
numerous lijperrlironinlie nuclei and neopb>lie giSBt e.H«. Ten d.ays poeto|*rBliTely, total 
IT ki tonlerind exi ret ion wn« 0 9 mg per day. 





Six months posioperuluely llie ebild dioned clinical improiemcnl with incrcare in well 
l>eing and normal development. I’ubw kair regressed only moderately. There was no evi 
deneu of metn'tasis. Total 17 kelostemiJ excietion si* months ponloperatively remained at 
0 0 mg. per day. 

Case 3.-11. W.. a -11 year old white man, noted tlio onset ten months previously of dull 
pain radiating into the left inguinal region, followed by ea«e of fatigue, loss of appetite, 
and loss of weight. A left flank mass became palpxMe and pjelograms were suggestive of 
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RKTROPEUITOXEAL TRItATO.MA 

Sct-cfysn-ii.Y Rf Mo\Fn From a FifTCT-N-jrovru-OLD Nfcbo Girl 

C’lUKLRs 51 0 ’Lh\uy, 51 1) , AND Bfi.i II^LPFKT, 5I.D., Okmiioma City, Okl.4. 
(From t\e Dcj^rtment of Surony and the Dr^anmni of I’alhetoffy, The School of Mtd>ome 
of the Untxemlj/ of Ollohoma) . . 

B ENKJN ntroperitoncal neoi>lasmH willt tlic stnicUire of a teratoma are 
ixeectliiiRlj rare, particwlarly in children. A dcfniled review of “retro- 
I>ontoiHMl incsrwiormal nii.'cod tiitnorh'* in goiieral lias just been jiiiblhlied by 
Liihtconmaki.* Twenty-three cases of “retroperitoneal teratoid tumors’’ in 
infnnej and ehildlinnd were tabnlnlod l)y Artilieim ’ Kiirhleen of these oeeurred 
in rliildri'ii iitider the age of 2 years. Aeeonling to Aniheim, his patient, a 
female infant 11 months old, w.is the fourth in this age group in whom the 
tumor was successfully remostsl. Our patient, a ir>-inunlh-oId Negro girl, is, 
proMimahlj, the fiftli m whom n large retroi»eritonr.il growth, structurally a 
teratoma, was .surgically remoswi. 

IIH*OKT OF esM 

.V It , n 12 niunili oM Negro pri. was ailmitlol to the Unieersity ef Oktabems llos 
]>itst<, (ht 15. IftJ, null tlie romphint «f progr(s><i«c enhrgenient of the abilomen Mil 
it,\iiinea Arronlins to (he tiioilier, rnlsrgeinent of the right rule of the nhitomrn nsa Sr«t 
notcil Hlien the rhilil hiu *> luonlh* <>M aa<l f»r the i-aM three niuoths tlic ealiro ilxlotnen 
hnil liis‘n enliirgisl. No irregulnrtir of l>o«vi hshil na> nolei). The niollier lAii] that the 
rhihl HiLa sninti at l-irtli, the essei nxglit na* uakRonn to her The rhihl »os hren’t fed for 
the <1r>t aia nioaili*. ilgring nliieb itme rhe roniiteil fr(S|uri)ilr. Eight brother* and pieter* 
were in g<)0<l hesltli and wiihnut known tiialfomiatinn* On aOnnxiOQ the rlilld was poorly 
noun'liisl nilh the ekin dry, looiw-. and nnnklwl; elie neieho-1 30 pound*, 4 ounee*. Itectal 
teiiiperaliirc nn« P ; the pul>-c rale wa* 140, the ropimlion ant eo>lal, hkore<), and 
4(> i-er nnniilc There na* niarhed uniform (Ueienlion of the alnIomeD. The presence of 
fliiiil loiild Ih' ilem>iii*lrnied and a hrge al~1<>niinnl mss« arising npparcntly from the j>o»terior 
iiiill Hs* in'li*linetly |*ilpntl<'. 

I nniiliais an* e««eatiall> uegatiie. The ml llooil cell count Wat 4,500,000, the hemo 
gloliiii riinteni an* l.’5 Cm : the while IdiMsI reil count wn.* 7.000, with polrmorphonurlesr* 
3(5, and lymplioi-jte*, ol j>er ceol. f-iroilar re«utl» were ohtaineii on N'oe 1, N'oi. 13, and 
Dec. 8, J'in Till* Kolnier W'qsserrnann test of the bh>oJ was negntive. .V tuherculm te«t 
n»* negninc. liis-nlgenngcnphic esamiDalion of the chert on Octoli'r 19 rorenled nmrkeil 
nlidumiiinl ilmtcnlion willi iloratinn of the diaptiiagm on both ridea deforming the cnnliac 
slindon nml roiiipre««ing tlie right lung Xo abnomal ticiuo rhsdon was deoionatrable. A 
gs.«trointe«tinnl wrie*, <)ot«l>cr 23, diwloseil upwaril dwpispcment of the rtomach. At fire 
hours there nils gneinc rernluc with leirinm in the (erminat ileum On October 23, abdominal 
paneentens yielded 1,S30 ec. of clear afraw eolorcl fluid Examination for acid fast organ 
isms proie-l negnliie. After remoeul of the fluid, « large indefinitely Oelioented mass could 
bo felt on the rigid ride of the abJoroen apparently fixed to the posterior abdormnat wall. 

IVriloneosiopic exanimnlion on Xosembor 4 disclo«e.l no ailhesioDs, no nodules, and no 
euJenee of nne inflammatory le*u>ns. The lirer, gall blaiKler, rfonmeh, small intestine, urinary 
bladder, uteru’*, Pullopian tutie*, nnd wane* were risunlixed and nppeaxed ns usunL 

Examination with banum enema on Xoseraber 8 discloMsl no intruisic lesions in the colon 
but an'nntcnor di<rl3ceraent of tlie right aide of the colon nnd hepatic flexure b> a retro 
Jlccelseil for publication. March It. I>4* 
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o’LEABY and HALPEBT: BETROPFRltOXEAL TERATOMA 

pentone&l mass. lBtra«uous pyelogiaina wOTlued the calices and peliis of the left kidney 
and they appeared normal. A small amount of dye eouW Ijc seen >a *''« o'j 

sewed by a soft tissue mass. It waa avTmised that the tumor m^olred the right kidney. 

Roentgen irradiation nss gieen oser a fourteen day period (November 15 to 29) using 
anterior, posterior, and lateral pbrtala wrth tb« foBo^vnjj faetora: 18 ma., 200 kv , distance 
50 cm., Thoraeus filter. A total of 1,200 r. nas gieen to eacli portal, making the total 
dose in air 3,000 r. There was no demonstwible effect. 

Retrograde pyelograms taken Jan. 4, 1944, mealed the usual configuration of the 
calicos and pelvis of the left kidney The ri^it kulney was displaced downward and out- 
ward with the pelvis elongated, suggestive of extnnsie pressure with slight diMortion of the 
oalices. The idea of a neoplasm arising from the right kidney was abandoned. 

On January 12 a laparotomy was performed and n retroperitoneal mas*, about 22 by 
18 by IG cm, was located The peritoneal aorface* were smooth and glistening and there 
were no adhesions The 8'cending colon and'hepatie flexure were displaced medially ns well 
as the pylorus and duodenum. Tlie mass was mlherent to the posterior surface of the liver 
and distatly to the right kidney which was pushed into the ilisc fo«sa Jledially it extended 
to the lulus of the left kidney The ina«s was not adherent to any of the pelvic structures 
There were severs! cystic areas on the anterior surface rrom one of these, 40 cc of clear 
colorless fluid were obtained In the conr»e of the operation, nnolhci cystvt nvea was rvsp 
tured on the posterior surface Removal of the mass was accomplishol through a longitudm-il 
iDusion in th« pniietnl pentoweum, by dissecting nwny the ileocecal repon of the gnt wwl 
separating the nin«s from its upper, loner, and dorsal connections The blooil riippl.v ong 
mated from the dorsil aspect, apparently from the lumbar arteries, and al«o from tUo regton 
of the liver where adhesions were dense. Bulfanjlamnle crysinU (3 Om ) wore pi iced ut the 
site of the tumor and the noand was closetl, lenting a soft rubber dram biought out tlirough 
a subcostal stab wound The [ ostoperative course was fairly uneventful anil the patient was 
discharged from the hospital February It. four weeks after the operation llTien seen 
htareh 22, 1944, she was m good health, and she has been developing normally since 

The specimen lemoved was an oval, somewhat ncvluhir, fairly well encapsulated mass 
measuring 15 by 12 by S cm. (Fig 1 ). One surface was smooth, pals gray yellow, and glisten 
lag The opposite surface was ragged and motlleil gray yellow and brown A flap of 
tissue 11 by 0 cm. and 0.5 to I cm thick was attached to one pole and n similar flap 11 
by 7 cm to the opposite pole On the cut surfaces (Fig 3) a capsule 0.1 to 03 cm. thick 
surrounded the mass composed mostly of adipose ti<«iie Occasional spaces from 0 5 to 3 cm 
ID diameter were filled with soft yellow or transparent jelly like material. Elsewhere, an 
oval field, 2 by 1 3 cm , of cartilaginous ti«sge was seen and a triangular area, 1 by 1 cm , 
of osseous tissue. Microscopically the thin portions of the cyst wall were composed of a 
broad lone of adipose tissue loVmles and a narrow lone of hyalmising fibrous connective tissue 
without an epitlielial lining The balk of the mass was made up of lobules of adiposo tissue 
with delicate or broad septa Ttve vavtvlagvnous area imitated the stmctwie of hynhne cartilage 
witli the cells unevenly distributed »n a homogeneous pink lavender stained ground substance 
The cells were single or in small groups mthui halolike spaces Periclioadnism separated 
the cartilage from the adipose tissue The osseous area was bordered, partly by cartilage 
Bony lamellae with discernible Haverxian systems enclosed marrow spaces containing adipose 
tissue cells and groups and strands of marrow cells (Fig 3) Within the adipose tissue, 
separated by a broad rone of collagenous fibers, there were delicate nerve fibrils with round 
or elongated cell nuclei in a cytoplasm whieh ^ded into the fibrils (Fig 4) Within the 
ndipo'ie tissue, eNewhere, there was a cantyr lined a delicate layer of siratifieil squamous 
epithelium with three to five rows of cell nuclei anil slireils of keratin on the surface In the 
corium there were hair follicles and aebaceona glands opened into the hair follicles. There 
were also some sweat glands (Fig 5) In preparations from the cystic field®, various sizeil 
spaces were lined by tall columnar cells with light staioeil cytoplasm and basally phce<l 
nuclei lofoldings were frequent »n some of the tumins. The spaces were separated by 
broad septa. Other small lumina lined by flat Cells connected with the largo lumina. Again 
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FIf 3 — Mlero*eopie appcartiTK^ ®f iln* «••«<>□« arfa borOrrril by cartllneu Bony limellae 
enclose marrow simcss con(a(ning a<liru*o tissue cells and groups ami strands of mtrrou cell* 
(XtSO) 



Fig 4 — IHiVcate nerve nbnla with round or etonnted cell nuclei In a otoplism fadlnir Into the 
flbnis (tclSS) ° 
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other space* contained a pink stained ainoiphcnss matenal and the lining colls were flat 
or absent. One lumen was lined by ciliated colunDar epithelium with several rows of reserve 
cells (Fig. 6). The line between the epithelium and subjacent connective tissue was usually 
straight. 

COUUENT 

It seems fairly clear that this teratoma arose from an embryonal anlage 
within the retroperitoneal space. The growth contained elements of skin and 
of nervous tissue, hyaline cartilage, osseous tissue with marrow spaces contain- 
ing red marrow, adipose tissue and lumina lined by tall columnar cells Judg- 
ing from the histologic sttueturc, the separation of the anlage must have occurred 
while the component cells still had the capacity to differentiate into tissues of 
all three of the germ layers. The lienigu character of the growth is obvious. 
Since it possessed, however, the same growth jiotcntialitics as the indiiidual, 
progressive increase of the tissue clcraeivt.s proportionate with the growth of the 
individual would have occurred Removal of the growth prevented further inter- 
ferenee with the function and development of the adjacent viscera and of the 
individual as a whole. 

SUMMARY 

The clinical liistory is presented of a 15-month-old Negro girl with a largo 
retroperitoneal teratoma. The growth was successfully Temoved and tho patient 
is living and well two years after operation. This is behoved to be the fifth 
recorded ease in infancy or childhood in which a rclropeutoneal icrAtoraa has 
been siieeoasfully removed 

bkfxukvces 
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Upon the patient’s anival in onr hos|iilal, an examination to «lotcrminc the 
Rcncral condition A\as carried out, without removal of the drc^sitl^r'I unless there 
was uiuliic pain in flic part or on abnormal elevation of jiulse and temperature. 
If an extremity was iiivol\cd, on effort was made to determine the presence and 
extent of ner\c or lilood vessel injurj'. The drcssin'i was inspected for evidence 
of hcmorihase and anj refiuircd roentgenoRrams wore made. H the wounds were 
anything other than minor, hemaloerit and seruin protein dctormination-s were 
made and the patient was tjped for transfusion if denned ndMsahle Closure was 
earned otil four to six da^s following deliridemetit if it was at all jmssihlc to do 
so All eleetuc surgery wa.s made subordinate to the early closure of these 
wounds In the operating room, pcntotlial auestUesm was used in tlic vast ma- 
jority of tliesc eases Following rtmioial of the ihvssmg. the skin surrounding 
the wound was cleaned with soap and water and ether and irrigated with saline 
solution The skin may or may not Ik* paiiileil with an iintiseiitie Wifli ade- 
quately dfbrided early wounds of under eight to ten days following dehnde- 
ment little or no granulation tissue has been formed The skin and subcu- 
taneous tissue oierli mg the fascia were freeil and iindcnnincd liherally, if neces- 
sary Frequently, niter adequate nndernmiing, wounds which at first appeared 
impossihlo of closure come together without undue tension, the skin having re* 
tnictcd and the actual sUin loss not lieing great Sutures of cotton, stlk, or 
silkworm gut were used with either plain or mattress type sutures, preference 
being giien to plain sutures if flic edges did not lend 1o invert However, mat- 
tress suturc.s were necessary, tii part at least, in the greater number of wounds 
In the more severe eases and cspccwlly where considerable tension was required, 
sillcworm gut sutures wore utilized and we ft*cl that this gave the most satisfac- 
tory results in the diffcuh wounds Cotton was used in the smaller wounds 
and the wounds m which there was little or no tension. The sutures were placed 
closely together at intervals of approximately 1.0 cm It was frequently felt 
best, especially in largo vvounds, to place the sutures before lying them. Post- 
operative immobilization of the part, wo feel, is most important in securing a 
successful result and plaster casts and posterior splints were used in closures 
of ail wounds of the c.xticmilies We used no sulfonamide drugs locally in any 
of the wounds If the patient’s bematoerit was lielovv 40. he was given trans- 
fusions either before or during the operative procedure. Postoperatively the 
patient was kept in bed at least until after Uie first dressing, this being carried 
out usually on the seventh or eighth day, at which lime the greater portion of 
the sutures were removed. Frequently either alternate or a few central sutures 
were left m for two or three days longer The casts, however, were in most 
instances loft o(T after seven to eight days and early motion was encouraged 
Physiotherapy is considered an important aid in early restoration of function. 
An extremely small number of these patients, unless there was prior evidence 
of infection, received eithci sulfonamides or penicillin postoperatively’ Small 
granulating tabs were trimmed with scissors and painted with 10 per cent 
aqueous solution of mercaroehrome W'cU-distributed pressure dressings were 
utilized for the first seven to ten days to obliterate dead space but the pressure 
was released after the sutures, wrere removed. Drainage was used in thirty-eight 
cases in this group. 


DELAYKD SUTURC OF AVAIl ^VOU^'DS 
JUjoR Lot IS Ko«pnitli>, Mmicvu CoRi-«, Armv of tiif Uxitto States 

D elayed womul closure was. with the cscejition of (librulcmcnt, the op- 
eration most frcfiuontly performcil in militars' sorcery of World War II. 
Its iniportnnee, therefore, in liasteiiinjj eomaleseence nnrl expediting the return 
of the wounded soldier to duty rannot Iw oicreiiijiiiasized. This report deals 
with an nnnljsis of OCC wounds, oeeiirrinc m 315 patients, in whieh a delayed 
<dosure was performed These patients were tre.ited in a pcncral hospital in 
Italy from Noirmher. 1943, tlirotic^^ 3Iay, 194> The rase.s lierein presented in- 
clude all of the wounds secondarily closed on one erncml stiririeal ward in this 
liosptinl. In addition to the p'neml siintieal tjpe of patient, tlicre were also 
upon this uar»l the mn-TilloffteMl and pJa-sfie eases and a eonsidemblc number 
of chest cases Very few of tho eases in the first two eafecorics rcituired this 
procedure, the Rreater portion of the face wounds haxiiiR been closed in the 
forward hospitiiK, wlierr.ss, in many of the chest eases, defajed closures were 
required In addition to the wounds presenteil herein, there were niiniorous 
wounds in uhieh eloMm* was imt fe,ssd»h* and either partial or complete cotcr- 
nRo with split-sfsin Rnifts was reqnireti. Siuh eases are not included in this 
flunlysis The results in these eases on this one ward »n> Liiriy typical of the 
results obtained in some twohe other surjrieal wimls in lids hospital. 

The wounds arc divided into two croups. thoM* in whieh primary union was 
obtained and those in ubwii. foUoHinff secondary closure, some uound oomplica. 
tion resulted The wounds with eomplieaiious ma.i be subdLidcd into the 
following five (jmiips (1) eeUulitis with pimilcnl exudate, (2) cellulitis with- 
out purulent exudate. (3) hematomas, (-1) setere stitch alwosses, {5) partial 
or complete wound separation 

We linso bcni rather strmsenl in our definition of tbe last proiip and con- 
sidered any wounds to fail into this class in which the wound separation 
measured 1 0 em. or premier in leiipth Of the total mimbcr of 9GG wounda, 96, 
or 9 9 per cent, fell into the pronpof wounds with complications 

ntocFDi’Rn 

The location of our hosidtal in rcKition to the actual zone of combat saried 
over the eiphteeii-montli periml and while the hospital remained stationary, the 
front moved forwanl Tids pave iis an opiKirtiinity to oiisen’o wouniN from 
within a period of twenty -four hours of their receipt up to twenty to thirty days 
followiiiR dibritlemctil At limes wc had the iinkjiie privilege in military sur- 
Kory of pcrfonniuR both the diTmdemcnl and suliscqucnt secondary closure 
Accordingly the opportunity presented itself for a broader perspective of the 
problem llian had our experience been limited entirely to that of delay cd closures 
Our experience has led us to the conclusion that the fofJowiug routine in the 
handling of the soft tissue wounds results in the most satisfactory closure and the 
most rapid restoration of function and subsequent return of the patient to 
duty. 
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whether or not the time interval, the numher of hours elapsing between the oc- 
currence of the wound and the debridement, bore any relation to the success or 
failure of the subsequent secondarj* suture. Tabic IV, of which the facts are 
demonstrated more graphically’ in Mg. 1, tends to show that pro\ided an ade- 
quate debridement is carried out, the time interval, up to reasonable limits, bears 
little relation to the success of the subsequent wound closure This is not in- 
dicative that debridement may be delayed with impunity, but merely reveals 
the relationship in those wounds rrhicli were suited to secondary suture Doubt- 
less delay in debridement in otliers was responsible for gas-forming infections 
as well as other types of infections necessitating a much more extensive debride- 
ment. These facts arc not included and the figures in Table III, therefore, do 
not give the true over-all picture 

TaBIE IV IlomtS TO rCBRJDEilEVT 


IIOIRS 


ntlMART UVIOV 


1 to C 
7 to ]3 
13 to 18 
19 to 24 
22 to 38 
37 to 43 
49 to 72 
0\er 72 


likewise of considerable interest is the relationship of the mimlicr of days 
elapsing between debridement and wound closure to the success of the subse- 
quent elosuro This is tabulated in Table V and is likewise shown more graph- 
ically in Fig 2 


Table V. DiTS Elapsino BnrttEEs DSoridcue.vt A^D Secoxovry Sutlre 


AOMBEROr 

DUB 

NViiBrnoi 

WOISDS 

rmiiARv 

LVIOS 

PERCENT 

PBIMART UNIOV 


8 

C 

73.01 


82 

80 

97 01439 wounds f95 4 per 




92 or cent) primary union 





7 

73 

CO 

90 4 


fit 

49 

80 3 


89 



10 

81 

M 


11 to 20 

144 



Onpt 20 

30 

24 

01.3 


It is of interest to note that clfisurc in six days or less was liighly siiceess- 
ful in 450 of the wounds clos«l, with only twenty-two complications and a re- 
sultant 95 4 per cent primary union. As the lime interval lengthened, the sue- 
eess of eloMire Irf'c.imc less likely. In addition, the di/liculty of the procedure 
was gre.itly magnifie<l, the older the wound the more granulation tissue pre.scnt, 
requiring exeUion if the closure is to be fcocecssfiil. Krcquenlly wounds which 
might have Ijccn sucei*s.sfully dosed at an early date were of necessity covered 
with a graft when of long duration. 
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The one prime consideration vhieh we kept constantly in mind in the treat- 
ment of these wounds was early mobilization and restoration of function; sma)] 
granulating areas were not considered an indication for continued immobiliza- 
tion. 

RSSUIjTS 

IToun-d Complicoiiows — Of the 966 wounds, 96 resulted in some postop- 
erative complication which may be tabulated as shoivn in Table I. These wound 
complications will be discussed and farther analyzed later. 

Considering together the patients returned to either full or limited duty in 
the Italian Theater, there were 237 such cases, 75 2 per cent of the total (see 
Tables 11 and HI). 

It 33 difficult to analyze on a statistical basis the reasons for the postoper- 
ative complications There arc, however, certain trends which our analysis 
reveals and which may be pertinent We have been interested in determining 


Table I Postoperativi: complications 


CeWuIiiJs^niTpur^eai pzm^aip 

Cellulitis without purulent exudate 

Hematomas 

bevere stiteh obseess 

Partial or complete separation 

(aov ov er 1 0 cm.) 


Table II Eospitalizatiok in Italt 


KCMBEBOP CASES 


Bcfpileluation of the 3JS Pot\ents 


BoipitahiaUon for Those Setnmed to FuU Daly (1S7 Cases) 


Over 90 14 7.1 

nosptliilisattoa for Those Setvrnei to Limited J)uty fSS Cases) 

0 to 30 0 0 0 

31 to 60 13 33 3 

61 to 90 10 41 0 

Over 90 10 


TABLE m lllSPOSITKBf OP PJTIP.NTS 


OSSPOSITIOH 


^ CUBE* Of OASIS 


full duty 
Limited 'duty 

To Noitli Africa and otler miscellaneous 

di«po«itioDs, ultimate di«po«iti<Hi unknown 
Zone of interior for 'oft tissue damage and its 
complications (nerre and major blood ie«sel 
injury excluded ) (2 due to thrombopiJebifis) 
Zone of interior for reasons other than 

llie soft tissue wound 
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Foctuuatoly, ovueuatioa facilities from the foniaid iiistallatiniis vu’U* ex- 
cellent. The gre.Tt majority of patients n*.ielie<l ns after ji lime interv.il com- 
patiWc with early secnnd.'fry HUlwre. The resi>on''ih\Ut> of carrjinK owt the 
earlj elosure, fherofore, lay primanlj on the shoiihlers of tlie sntpeon in the 
Rciicral hospital 

Another factor, winch to a coiisHlciahle cU'jjix'e is ilepciuleiit iiiion tlie time 
of closure, hut whicli likewise to some ileffrce is depcTKlent on tlie jiiilsmcnt of 
the individual surgeon, is that of whether or not the wound should he excised 
liefore closure In the enrii woiiiids, especially those unilcr ciglit dajs, previouslj 
adeijuately debridcd as mentioned previously, little or no Krnnulation tissue has 
formed, a considorahlc portion of the eilema has suhsnl d, and the tissues arc 
soft and not fixed In many of these the skin and snhenlaneoiis tissue can he 
mohilired and closed xVftcr ten da>s has elapstsl, tlierc is a definite problem 
due to the firm granulatioii tissue The percentage of successful closures of 
the early wounds which re*inirc no excision is high It the wound is old and 
excision IS of necessity earned mil, U is l»est to perform a tolal Mock dissection 
dowTi to the taseial laj er and not temporize with mere tnniming ol the skin edges 
and granulation tissue The results ohtaiiieil in relation to llie lueossitj of 
wound excision ore tahulatcil in Table VI and presented grapliieall.i in Kig 



_J 












m 

mm 












virnb 


















— 









NO 'WUNO 

CCMPLI; EXCISWN 
CATIONS 


PADIIAl WOUNP 
EXCISION 


d cofnpliratlons In n 


TOTAL WOUND 
EXCISION 


'»ll> of wound e 


IVe used fine silk or cotton, or silkworm gut suture material, cotton being 
used for the smaller wounds and those which w-ould close without tension while 
silkworm gut was used m the most difficult closures, in largo wounds, and in 
those in which considerable tension resulted In some fifty-nine wounds, a 
layer closure using buried cotton or catgnt was used in order to close fascial de- 
fects This has been utilized especially in the popliteal space and on the fascia 
lata where closure could be earned out without undue tension In spite of the 
27 per cent complications, we feel that in selected wounds it is of considerable 
\alue. The high per cent of successful closures using cotton is not indicative of 
its being a better suture matenal, but rather that it was being used on the less 
difficult wounds It has been our impression that the instance of stitch abscess 
formation has been greater w hen using silk sutures. 






ROSENFELU: DO^TEU SUT0Rfc OF WAR WOUNDS 


207 


order to secure healing. This was 27 per cent of all the complicated wounds 
and 2.6 per cent of the entire gronp- Using the criteria mentioned previously 
for wound separation, namely, 1 0 cm. in length, there were many in which the 
degree of failure was mild, this number being fifty-eight, or 60 4 per cent of the 
complicated wounds. From the Tiewpoint which is of primary importance, 
namely, that of prolonging the convalescence, the analysis reveals that there 
were twenty-nine wounds in which the failure of the original dclajed suture was 
of such degree that the convalescence w'as prolonged over that wliich would have 
occurred had the original closure been successful These twenty-nine wounds 
are equal to 3 per cent of the total and therefore we feel that it is this 3 per cent 
which might be considered poor results and that 97 per cent of the wound 
closures terminated satisfactorily There wete no deaths in the series. 

CONCLUSION 

These facts substantiate the supposition that following adequate debride- 
ment, early secondary suture of tlic debrided wound is a highly satisfactorj' 
procedure The facility with which wounds can be closed at this early date has 
been mentioned It is important that, barring complications, the original dress- 
ing not be disturbed until the patient is on the operating table The importance 
of tmmobiUratvon poatopcrativcly cannot be ovetemphasired and we feel tliat bed 
rest the first week is a definite adjunct We have used practically no sulfonam- 
ides postoperatively although practkally all of the patients in the group had 
previously had sulfonamide crystals dusted into their wounds at forward hospi- 
tals and many had received either sulfonamides or pcnicillm, or both, orally 
and parenteral!)'. The factor of primarj* Importance which wo have kept con- 
stantly in mind has been that of early mobilization and restoration of function 
in order to hasten the return of the patient to useful duty in this theater. No 
attempt will lie made to discuss special problems which pertain to wounds in 
specific localities, such as the face and hands Needless to say, these tw-o sites 
withstand closure under tension very poorly Tlie suliiie should be small in 
caliber and we have removed flic sutures in the face and neck in from three to 
five days and in the hand usually on the fiftli day without wound disruption 
The most dilTicwlt sites of closure were the long shoulder and scapular W’ounds, 
so frequently and unfortunately longitudinal in direction, often of considerable 
length, up to 30 to 40 cm, and frequently with considerable loss of substance. 
Transverse wounds in this locality close much more readily whcrra.s on tbc ex- 
tremities, c.vccpt in tlic vicinity of tbc joints, the longitudinal wound lends it- 
self most readily to closure 

The scars resulting from these closures frequently leave much to be desired 
With no fascial closure and often sutured under tension, tbe sears frequently 
broaden and some have been seen after six- to twelve-montb periods that were 
quite wide. Although muscle hernias obviously are frequently occurring, we 
have seen only a rare one which was the cause of pain and dysfunction. Doubt- 
less in the years to roine, many of these scars will require excision. For the 
present, however, the method sufliccs to secure an early closure of the defect with 
epithelium, early return of funetion, and a rapid rehalnlUation of the patient. 
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Kn.jNj A. (it'JTOv, M.1 ), Kk.\»ii\oijam, 3 Iass. 

( l rum the Suniuiit .•'Vri iret *tf Ihr Framtntiham V»toi% Ilcitpttal, FraminohAm, onrl Ihe 
JtfmormI Ilntiilalj, llotlonl 

r^l lUNIt llic fiflfiii jean shut it was lint clisi’ribpil, jil.i>ma cell mastitis 
I—' has Iki-ii n subject iif iiicreasint; iiitcn-st fii siirircoiis oiii! patbolf'sists. 
That the .hsense is «m,. t.f nppan ill rarilj- is jittcslcil I>j* the fact that nnly 
fortj -thric « as* s have h«* n r« iiiirtcil in the litcrnliin- tr» ilatc. The purp<tse of 
this ripniiniuiicati'ili is l*» call this disease to the atlciitioti of siipucons acain 
and til report three new easis, two of winch |»r<seitt iintisiml complications. 

lltsTOnil'll. KlSIfW 

Till term plasma c<ll mastitis was first iis**! I.j Kwm-.: to licscnU- a hiiiisrn 
iiitlnminntiirj disease of the noiila* latiii*; hn-ast The first piihlishcd njsirt in 
which this ti rm nils iis*s| was pri*s< ntctl hj <*)icalle and I’litlcr’ in lO’Il, ami was 
liasAsl *m cases <iliser\isl at the Miinorial llirspital for t’anrer atul Allnsl lliscascs, 
N«w York. N ^ Two jears later Ad nr* prisAiitisl ill tiiilisl ni<orts of the ten 
cases iilisenisl III the same institillnm up to that time 

Since tln-si' pnlinintarj np<irts.' * ’ fi\e addition. il coiitrihiitinns hnic liccti 
made III the Annrnan litimtiin* Itilt'Ht* \V t'nth r* n jsirtisl a case sliowln}: 
til*' tjpicnl histoliivieal characti risties of plastna <sll rnslitis. with siihsispunt 
ilcM-liiiiriK lit of mierip.c»ipicallj similar tumors, prohahlj mclnslntic. in other 
parts of tile InrIj Tins imfM.rtant contrihiitioti will Is is.iisnlens] in sonic detail. 
SiilisiqiKiit coiiirifmtions to the liiemtiirc hale Issii niadc h> fhxlm.m nnd 
InitUlii.' MilUr.* I'rnmar and I>.K’kctt>.’ I’aitw*. Strauss, and tllas-ser,* and 
Parsons. Ihnthorne and Clark* 

CIJNICII. |•ICT^ Rl 

The iiiiportame of plasma nil mastitis Ins i)i the case with which it nia.v 
he ciinliis<«l with inreinoma The ihsense occurs well within the ace limits 
when careiiionia of the hn-ast mai l>ee\pe*t«d, Adair's patients rntipeil from 
1'^ to 4-1 jenrs of ns;c with an niiratrc nirc of UiCl jears, while in the twenfj- 
four c.ascs reported hi Cioiiiar and l)ockertj% patients aierapnl 40 scars of 
airo In all piiMislied reports the *Iisensc has minnahlj’ occurred in nuillip- 
nnms wonun lil.apMsl time since the last Incfiilioii has aicruitcd four to file 

Aiiair has pointed out that the iialiirnl historj of the disease niai he 
diiided into two phases the acute am! the residual. The aeiitc phase consists 
of a mild inllammntnry rca* tioii inioliint: all or a portion of the hreast, often 
associated with increased local hi at, nslncss, ainl mild tenderness Thi< phase 
is transient nnd the simjitoms arc usually m» indd that the patient docs not 
Rcch medical ndiicc. After a lariablc perim!. rniiKinK from a few weeks to 
several months, the residual phase, consislinp of a iiontender tumor, is noted 
The tumor at times is accompanied by discharge from the nipple which is 

ubiirnllon. Slarrb 2S. ISlf 
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^nril•^I’«l.' il«'<*rilu<l ns nr nr •'jMiriform Nipplr «iis- 

flinrt’o was n"t<Ml in nf llir thirtj fmir nvorit.! cns«s iit wliirh Uirs** 

•U\n ' ' In n«i«* »f tUtsr cnsr** lins n hlooih iiipj'lr «lis-linrK<‘ 

unJui, nlllioimli III (*«'<• 1. tn In* Inrr. Mifli n lilixxlj tlisclinrpr 

nns prisriit fnr fixi- iikiiiIIis jinmlini; nprrntmn 

i;\nitiinnlii'ii nf lln- iinnhr<l l»riast ri-tmls n tlriii. iiniilimlrr liitiinr innss. 
with nil irri'irnlnr nnO nfton fine*! Umh-r Tin- innss inn} noriniy nm 
IwrtKm »'f <ii«' l>r»nst Inn ns«a\l> va*'***l> «M»l<rtics llu- nronla Tin- lujijitr Is 
ritrnrtisl ntnl llir «nrrl)ntv skin h r<l<iMfitniis. ^•lutl^r n tjini-nl f<i»ni tl’orntMif 
niijM .Trains’ mkIi as is msh in (n.TliL‘n.Ttil h-smns Tin nMllarj I'tni'li in»I<T nrr 
tisiiall} mlarv'sl Siinis <>f l<M*ni inllanii ntinti an iiiliril} larkint; 

Till’ jiIijm^.t] nn<1ini:s in |>ljsni.« e%\) m.isiiiis innj «> rlosil} n-'-mkli’ 1}n~’ 
of r-irrinmnn of imn'l "ith RltarUtmitl t«» tin skin niul ixtlli nxiUnrx imlns 
iJiM-s ih.Tt jii.TM> r-Tsi-s Imm Ihsii n {Mittasl tn Minrh r.nlir.il iii.Tstcs'iiitiM w.-s 
nillnnii jm liiiiinarv iinrrtisfsi|«ir xiinh nf l»ini>s} «i.iliTi.il Tlir iIi.Tirtifisis tun' 
lio sus|srlis|. rluiirnlh liv (lioiiiin' <i s.ihsfiK'ton liMnr.' nf llii iinM nniii- 
I'li.T'i* Ilf llin iliM’.nM 

ITinUa.' 

Sinn sn liiilr Is kiiio'ii nf iln- ii.itnis sisinilVaiin . nii'i fniirlimi nf jil.isinn 
pv’lK U IS rut M iiukalilv tliat tlw stmlnas «*f (ilaMita n U mastitis is still n matter 

nf niiijis'lure K'linc. «•nItllln•llllnl: nn riirin.Tl i-ascs r«i>nrt(il 1i} A'lnir. 

innclinlecl Hint ""liilc l>art«rtnl infsetn.ii is pmlnl*!' a iii’i’fssnr.t f/irlnr in ilia 
Iimrrss, its iMlIiiotin is lass |immin<-nl titan I hr ahi niii-al < ITi at nf ill l■nnl|)<1SIllt! 
fntt) tnaterinl ” r<ill(i"inc tins line tif rinvinnii! Uniliiinii nii'l InirMi}’ in* 
jirtc'l pauersatiznl milk intu tin hrcists <>f normal nml Iniintuit: rntilnts ns 
"i'll as llitn fl ralihit in I'hlrh pM lMh>|ir<-t:nnnr} lim) Inrii iinltii’iil .\ Icsinn 
'las proiltieiii nlnch r< s< tnhh-tt plAsinn t*i'M mastitis on iini'riiM’npK' I'Xniniiia 
tinn They oniielti<Ic<1 that " tin* rs|H rinuiits entiimi In* In |i| in prn'i* thr 
natiirr of tlir Mil»stnm*i* Tvlnph is rfsimnsthlv fnr plnstnn nil iiinOitts m tin* 
liiiinnii lirciisi Wlml they iln show, loiwt'sr is that milk netul upon lij 
I'ltr.'iiies IS mil* wn.' in whiih the ll•^ntll iiia> In* pmiliireii ” The fnet that the 
•lisrasc IS alnnisl iinifnrtiih finiinl in innhlle ni’etl. niiilliparniis 'inmen wlin 
usually kuo a histnr} nf s.Ttisfaetor> lartntinn Muruesls that lipnls nr their 
lirenkilown prmluets 5» smne way may Iw resjmnsilile fur the uuMstinl eellninr 
reaction Adair has succestii] that iiiiprnper lireast ilramairi’ may lin\c an 
itiipiirfniit be.Triiu; in this respeel 

No satisfactory bacleriolncie stinlios have Iwoii reportnl. Of four e.nscs 
111 Ailntr’s senes frinn "liieli eiiUiires were taken, two showed the presence of 
uiuilenfificd eoeci In two eases material from remosed hreasts was uijeetetl 
into iruinea piKS hut the animals did not deselop tillicreiilosis 

Parsons. Ilentlionie and Clark* olisersed two eases in wliieh a diffiise 
oomedomnstitis eoexisted with typical plasma Veil mastitis. They speculated 
that . if eoineilouiastitiH exists prior to the extr.Tvnsntiim of iiialeri.Tl from 
the ducts it may he rcspotisddc for the larttc quantity uf material hii:h ni lipid 
content in the innammafory area *’ Foeal infeetion in the form of liadlj* dis- 
eased tonsils was adianced as a pos&ible contributing cause in another case. 



Payne, Strauss, and Glasser* hasc pointed out the similarity of the basic 
pathology m mastitis obliterans, a disease described by Ingier in 3909, to that 
of plasma ecH mastitis The proliferation of the subepithcUal connective 
tissue, the obstruction of the duets by the latter, and the irregular proliferation 
of the ductal epithelurai are, according to them, the most striking character- 
istics of both diseases These authors beUere that the massive infiltration u ith 
plasma cells seen in plasma cell mastitis is nonspecific and merely indicates a 
chronic inflammatory reaction of long duration. 

rArilOLOGY 

The gross pathologic lesion of plasma cell mastitis consists of single or multi- 
ccntric nodules, usually of a yellow ish-browm color, occasionally with liquefac- 
tion, forming .ibsccsslikc cavities The contents of these cantics, which may be 
single, multiple, or confluent, iar> from puiifona material to the color and eon- 
sistenc.v of butter The mass \.irics from soft to firm, often duplicating the con- 
sistency of carcinoma The cut surface itweals thickened and inflamed ducts 
from which a scmipumlcnt innleiial nmj lie expressed 

On micioscopio esamination the most striking feature is the massive infiltin- 
lion of the glandular and interstitial tivsuos with plasma cells In some eases 
these are found in solid sheets, coids, and in round or ovoid masses. Jfore 
often, however, thev are disposed in gieatest eoncenlration around the ductal 
system, and, occasionally, the laigci ducts arc infiltrated with plasma cells to 
such an extent that the normal architecture is obliterated * Foreign body giant 
cells are usually present, sometimes in great minibers, making the differential 
diagnosis from tuberculosis a mnttei of concern These giant cells are often 
arranged around clear areas which are evidently piodiieed bj sheaves of fatty 
aeid crystals which have dissolved duiing tissue fixation anti staining Eosin- 
ophiles in varying mimbers aie occasionally noted, but other types of leitco- 
eyfes are usually absent 

A diffuse overgrowth of jieriduetal connective tissue often causes partial 
obliteration of duct lumens and, by extending infi) the supporting tissue, ac- 
counts for the retraction of skin and nipple which is so commonly noted elini 
cally Dilated ducts are often fillwl with cellular debiis desquamated fioni the 
lining epithelium 

The marked hj^perplasia of the epithelium lining the ducts has been com- 
mented upon by almost »1! authors, the cells frequently being piled up eight 
or ten rows high ” That this epithelial hyperplasia presents serious poten- 
tialities of malignancy is evident from Case 2, presented here, in which a 
typical comedocarcinoma coexistwl with massive plasma cell infiltration 

Plasma cell mastitis may be indistinguishable from plasma cell tumor of 
the breast, ytftor a thorough review of the reported cases of evtramedulla^" 
plasmacytomas, Hcllwig” concluded that “Tiic plasma cell tumor may arise in 
almost any situation in the body and may behave clinically as a simple benign 
growth or as a neoplasm of the most malignant type Fiom the prognostic 
standpoint, the localization and the gross appearance seem to be more reliable 
criteria than the histologic structure ” The ease reported by C. ^V. Cutler 
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domonstiates that such tumors may arise in breast tissue This patient was a 
49-year-old woman from whose left breast a tumor was removed by local 
excision. Because the microscopic appearance seemed characteristic of plasma 
cell mastitis, further surgery was abandoned on the basis of a benign lesion. 
Nine months later a growth with apparently identical microscopic charaetcris- 
tics was found on the right local cord, and metastases later occurred in the 
left sternoclavicular joint, the upper portion of tbe left breast, ami the right 
antrum. 

C VSR Rl PORTS 

Case 1 (Framingliam Union Hospital No 57,1113) — A 45 year old nliitc nonian, tlie 
mother of four children, was ndmiUed to the hospiinl March I, lOtS One yenr previously, 
following an upper respirator) infection, slight tenderness oml lioaiineNs of the left breast 
was noted This disappeared spontaneously in aliout «i>e week Thereafter she remained 
well until five months before admission when a slight. Woody discharge was noted from 
the left nipple. Tins was intermittent, lasting one day at n time end usual!) most evident 
about one week liefore the onset of the tneneteual peciovU During the two weeks pre 
ceding admission the sanguineous discharge was eonlinuous and, during the last three da)f, 
somewhat purulent A tumor was first noted lo the left breast V) her phjsieian two week* 
before admission The raeiistrual periods were regular with no recent change in the t.vpe 
or quantilj of flow There had been no recent change in weight end there was no family 
hutor) of neoplastic disease 

The general physical examination revealed no abnormalities The right breast was 
normal in nil lespeets. In the upper, medial rjuadtant of the left breast was an irregular, 
nonteoder tumor S3 cm in diameter. The overlving akm showed a t)pienl pen« J'orange 
appearance but there was no attachment to the underljncg muscles Pressure over tho 
tumor eaused the discharge of a drop of scrosanguineous fluid from one of tho nipple open 
mgs. Doth nipples were sliglill) inverted but there was, in addition, definite retraction of 
the left nipple 

Laboratory studies showed the unno to be norm-*] Tliero was a mild hypochromic 
anemia with ted cell count of 't.'OO.WIO and henioglobin of 71 per eent. The white cell 
count was 13,300 with (59 per eent eegmenced forms, Sfl i>or cent lymphocytes, 2 per cent 
basophiles, and 1 per cent eosmophiles lllood Ma«sermann and Itinton teats vyere cega 
live. X ray examination of the chest showed no abnormalit.v 

A preoperative diagnosis of intradnetel papilloma or papillary carcinoma was made. 
At operation tho mass, overljing skin, nipple, and areola were excised and submitted to 
the pathologist for immediate section and microscopic study Following the report of 
plaattia cell mastitis the biopsy wownd was closed, the skin reptepared, and a simple 
mastectomy done through a modied Greenough incision 

Section of the removed mass showed it to consist of two sma)) cavities which were 
filled with thick, gra) brown, purulent material The cavities were surrounded by an area 
4 4 cm. in diameter, orange vellovy in color, and rather soft The remainder of the breast 
showed no gross abnormalities 

Microscopic examination (Fig 1) showed the tissues surrounding the cavities to be 
densely infiltrated with pla«ma cell* OecasKmal foreign body giant cells and rare eosin 
ophiles were noted. In the peripheral jiortiODs of the mass the plasma cell infiltration was 
less dense and -was chiefly eoirfined to the pendueta) regions. The ducts showed a con- 
siderable variation in size with n tendenc) to retention of secretion and dilatation The 
epithelial lining was markedly )ivperpla<tie, in some areas completely filling the lumens 
The epithelial cells displa)ed wide variations id size and shnpe but no mitotic figures or 
other evidence of malignant change were noted. There was a moilernte increase in pen 
ductal fibrous tis'ue. Sections made from ontlying portions of the breast showed less 
epithelial hyperplasia than was noted within the coniines of the tumor, while the periductal 
plasma cell infiltratioa was slight ox totally absent 
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The postoperative convalescence was noeventfiiL When last seen, thirty two months 
after operation, there was no evidence of recurrence m the scar and no mns3‘'s were 
palpaWfl in the opposite breast. 

Case 2 (JIa««achusetts Slemorial Hospitab No. 2t»7,309) — A "6 j ear old Negro woman 
was admitted to the hospital on July 20, 1043, complainiiig of a tumor in the left breast of 
two months’ duration. There wras no history of trauma to the breast, and no local pain or 
tenderness The menopause had ocenrred thirty years piesvouslj. She wns the mother of 
ten children, only two of whom Tvere living. 

Phjsical examination showed her to be remarkably well preserved for her jears. 
Except for slight cardiac enlargement with a blowing sjstolic murmur at the apex and a 
blood pressure of 240 sjstolic, and 102 diastolic, the general phjsical examination showed 
nothing of note The right breast was normal. In the upper outer (juadrant of the left 
breast was a firm, nonteuder, irregular mass 2 5 cm in diameter This mass was not at 
tached to the overljing skin or to the underlj'ing structures. A few small, discrete nodes 
were felt deep iw the left axilla. 

Laboratory studies revealed the presence of diabetes mellitus, with a fasting blood 
sugar of 340 mg per cent. Red blood cells and hemoglobin were within normal limits The 
leucocyte count was 10,000 vviih 6S per cent segmented forms. X raj’ examination of the 
cheat showed no eMdence of metastatit disease The tlectrocatdioRxa'ni ahowevi left a%vs 
deviation 

Follovmia control of the diabele*, opetatvon was peifotmed .Tvslj £8, The nva*8 

was biopsicd and immediate microscopic examioation of frozen section materia] showed 
esidence of malvgwawt di«ea«e. A radical mastectomy was done, from which the patwnt 
made an uneventful recoverj. IVhen last examined, Nov 16, 1043, no evidence of residual 
malignancv was found. 

Section through the tumor revealed it to be lobulated, moderately soft and friable, 
and to tarv from jcllow to dark crimson The regiowal lymph nodes were fiiBi, enlarged, 
and, on section, presented a homogenous, moist, grayish piak surface 

Slicioscopic study (Vig. 2) of section* tUrovigh diffcreiit portions of the breast showed 
a somewhat varied picture The most striking features were a dense and widespread in 
filtration with plasma cells associated with an abundant overgrowth of intraductal epi* 
tlielium wliicb was obviouslj ncopltstic in character Tlic plasma cell infiltration was most 
mirked in the periductal regions where small numbers of eosinopliiles and lymphocytes were 
also noted The epithelial cells sbowol gicat variation in cytologic structure, low cubmdal, 
vesipuhr, i«l0 staining cells prevailing Frequent atypical mitotio figures were noted. Cells 
with an identical nppenranre were seen breaking through the waits of the ducts and infiltrating 
the surrounding tissue. The«e infiltrating fells were arraageil in tliin cords or in irregulnrly 
shaped alveoli and were surrounded by, or lotimalelv' mixed with, the heavy plasma cell 
mfittration. No evidence of neoplastic change was noted in the plasma cells per se. 

Some of the axillary' lymph nodes were more or less completely replaced bv broad, 
irregular, medullary cords of epithelial cells similar to those observed in the primary neo- 
plasm. Many atypical mitoses were present and there was no attempt at gland formation. 
Surrounding the epithelial cells were large masses of plasma cells 

C.VSE 3 (Newton Hospital No 11-^434*) — A Sjyearold white married vvoman was 
admitted to the hospital June 5, 1942, eonvptaining of n mass la the left Virensl of two 
months’ duration. Hysterectomy anil bilateral salpingo oophorectomy had been dona 
twenty five years previously. Otherwise past history was aowconlriliutory. 

Mlien first noted the mass was alnmt U cm in diameter but the patient believed there 
had Is^en subsequent flight eDlargemeot. There had lieen no nipple disebarge and tliere was 
no history of Ineal pain or tendemes*. 

I’hjsieal examination showpil no lugaifieant nlinomialities except in the left breast where 
there wa s an ea«ily palpable mass 20 em. in diaineter. The skin orerlying the mass had n 

•l>r. n D Leonard ItlnJly {iermKt«4 study and jsyMIoaHow of this ease. 
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1**'"“ ifornnijf ftpj5«»iaTice 1«t there tvM no retniciion of tlie nippjc. No nwlcj were 
lidlpabte la lUp uxill i una I il«tatoT> MnJir* «ha»»il no rij^nfifant flerniion from the normal. 

At opemfion the tumor nn.! oierlyinj; ekiix eiere ex<.i«c<I witU a v-ide raafsiiv Micro«eoj>ic 
examination of frozen wrlion material was im«takenlf laterpreteil as showinR ertdenre of 
inalifftiaae> ntiil rmliral ninsicetoroy was perfonne<l. The pontoperatne recorer) «»as uneeent- 
ful anil the jintient hu^ rem‘iine<i well 

Section of the remoteil tumor slioweil it to eoosiet of a slonj bard, «hite Bia<i 2 cm. 
in (linmetor with no e\i(lenc«‘ of rnrapiulation or eenlral softening Serial ecction of the 
remainder of the l.ren^t rhowei) nothing of note. Seren lymph nodes acre foond in the 
niilinrv fat, rnnging from u fi to ) 0 rm. in diameter 

Micro-orovi* exan\iaat\an of the tawor (I’lg It fhowed an lacrrase of fibrous ti'sue 
stroma. <Uffusi.h itifiltralrd v.ith jvU'roa tells, hot with a tiolnble penduetal conreniration. 
-tt scftilered points foreign l-o.lt grant tells were who siogly or la small groups, .k few 
c Jinr arens, prohnhlj produced hr dissoKeil slieares of fatty acid cr>stals, were sarrounded 
liv gmnt cells The ducts, nhieb were amiM and relaciieli few in number, showed definite 
hiperplnsin of llte lining epithelium No abnormal proiifrmtion, ioiasion, or other e\i 
d» lire ..f nialigiiiiiiri was noted \i>pf«priatel» sinioeil sertioiis showed do tubercle I arilli 
The iizilliiri no'les showi-d no hisiupalhologs 

W^CVh^-lOS 

Tl»‘ Kiiirtiniiit.t 1)1 l)ic elinical nml niioroM'ojijr findififfs in Itpical plnsma 
pi‘1) iiinstitis, siieli jix ID I’aMH I tiiicl T rfluirlot] hen*, is strikinc. At tlic some 
time (Joiiljt li.Ts Imtii t'Xpn-vstrl ns Id ttlifliicr the plnaiiia cell reaction is a primary 
nn«l cwsciitinl pari of a rluiicainiHl palliDlDsficdiMaxt'dilily* 

Fron llii- clinicjil v(an«l|N>iiil il would «x»'m lliat siieli symptoms as tumor, 
nipjile discliargo. ami skin ami nipple icirartiDit cviild )>e satisfactorily cxplnined 
on the iinsis of cpilljclinl fit {H-rpInsm and pcndiiclal fibrosis Ferliaps the only 
part of flic clinical inctun- wliiVli mighl Iw attribiitwl to the plasma cell reaction 
is the carl.t acute pliusc di-scrtl*od l>> Arlair 

From tlic Itistoloific siaiwljKiint it k well known that plasma cells arc found 
in a Krciil vnrici> of dwca-*® jmwr-vMH in which they are considered important 
onl.v ns tinliiMiing the pttNcnw «f an infl»int«atoT\ process of iiin!: duration. 
Therefore, if tlic plasma ccH rcnclioD is merely iiieiilrntnl 1o some other patho- 
lopie process, the ndtisabtlil.t of the term plasma cell mnslitis. which places 
.stress on this sccondnrj mniiifcslfllioii. liashccii questioned. To overcome this 
iiomcnclnliirnl disadi.inta;:c the sujrKcsfion has been made” that plasma cell 
reaction lie iiscil ns n siiflis to poiiil out this unusual tissue response, at the 
same time iinmiiiK flic jiatholoRic roiidition which may have elicited it Thus. 
Cases 1 niKl .'i iniiilit be termed ‘'j.dandiilnr cystic liyperphasin with plasma cell 
rcaotion" or “chrniiic mnslhis with plasma cell reaction.” while Case 2 could 
properly be termed '‘corncdocarciiionia with plasma cell reaction ” 

In Case 1 flicrc was a s.in{rnineoiis nipple dischnrRc In view of the 
marked hyperplasia of the epithelium Inline the ducts, it seems prob.iblo that 
this symptom w ill he encomitcred in a small percenfnee of cases 

Case 2 is of p-irticulnr impoetance because if illustrates fhe eonconiitant 
development of eomcdocnreiiwma in a breast which was the site of a plasma 
cell reaction. While this w the fiis-t case that has come to our attention in 
which the tun conditions have coexisted, the epithelial hyperplasia noted by 
nil authors siipRCsts that such a combination is more than coincidence. This 
case together with that reported by C. W. Cutler in which the disease, or one 
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microscopically identical with it, metastasized as a plasmacytoma, suggests 
that plasma cell mastitis, v hilc usually a benign disease, has definite malignant 
potentialities which may develop in cither, or possilily both, of two directions- 
f 1) As a malignant epithelial neoplasm of the comcdocaroinoma typo, probably 
the result of dedifferentiation of the hyi>erplnstic ductal epithelium or (2) as 
a malignant plasmacytoma In addition, Parsons, Ilonthomo, and Clark ob- 
served two cases in nhich local recurrence, nithmit distant metastases, fol- 
lowed simple CNcision of the tumor mass. 

These considerations would seem to clarify the problem of treatment. 
Hiopsy and iminediale niieroseopic examination of frozen section material 
should be earned out in all hrrast tumors, mcluding those in which the clinical 
findings are characteristic of malignancy When tiie diagnosis of plasma cell 
mastitis IS established histologically, simple iiiasteefomy would seem to be the 
operation of choice, at least nnlil more i.s known of the etiology and natural 
history of the disease Sections from many parts of the removed breast should 
then be carefully studied for evidence of malignancy If such evidence is 
found, .subsequent remoial of the pectoral muscles and radical axillary dissec- 
tion are, of course, indicated Ks-eii though histologic CMclenee of malignancy 
IS not found, careful follow-up examinations for evidence of local or distant 
reeurrence should be made for seieral years following operation. 

SUMMARl 

1 The etiologj and pathology of plasma eoH mastitis are roiiewcd 

2 Three new cases of plasma cell mastitis aic icportcd One of these pa 
lients had a sanguineous mpplc discharge for five months preceding operation 
In another there was a coexistant comcilocarcmoma winch had metastasized to 
the axillar}' nodes. 

3. The relationship of plasma cell mastitis to malignancy is discussed 

4. The treatment of choke consists of simple mastectomy, followed by care- 
fill histologic study for evidence of maliguanc} 

5 The importance of adequate follow-up study is stressed. 
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SECONDARY DAMAGE IN TVOUNDING DUE TO PRESSURE CHANGES 
ACCOMPANYING THE PASSAGE OF iriCfll VELOCITY MISSILES 
E Newto.v Hab\-by, Ph D., I. 3f. Kors, Ph D., G. Osier, Ph.D., asd 
J 11 JIcMiixrv, Pii D , pRtxcETOv, N. J. 

(From tfce B{<^og\r«l LaboraMneS, Tnnettmt Vmierstfs) 

INTRODE'CTIOX 

PRIMAR\ djimase in nonuding we refer to injury directly traceaUe to 
i-J clianges aoeompanying the nio\emcnt of the missile. When a high-ieloeity 
bullet enters the bodj and ploughs through tissue, it is obvious that material 
in Its path mil be thoroughly disintegrated A tiermojintf cavity, filled with 
blood and pulped cells, is gouged out In addition, immcdiatelj* behind the 
moling missile, a large trinporan/ cavity appears, many times the cross-sectional 
area of the missile itself This temporary cavity quickly subsides, but tissue 
at its periphery ha.s been greatly slrelchc<l and cells may be injured Small 
blood lessels and capillaries are ruptured There is left a eonsideraWo rcj;ien 
of crtraiasatcd blood around the missile tracK Changes in these three regions 
—the temporary ca\ity, the |>crmancnt canty, and the region of extravasated 
blood — result in primary ibniagc. which might be used as a direct measure of 
wounding Photogiaiihs illustrating these phenomena will be found in a pre- 
vious paper' which contains references to the literaluie 

We propose in this commiuiicntion to consider what moy be called secondai?’ 
damage in wounding, which is the lesnlt of pressure changes accompanying the 
passage of a bullet Refercuoo has already been made (Puckett and associates*) 
to such effects in the alxlomen where perforation of the intestines was found 
to be connected witli rapid expansion of gas pockets, which stretched and tore 
the tissues, acting like secondary eavitics Secondary damage in wounding is 
quite eomparablc to injury from undenvater blast wlicre pressure changes cause 
damage to men and animals in the water. This damage alfjo occurs only at air 
pockets in tbe bodv . i-eswlting m intestinal perforations or lung hemorrhage 
(see Williaiw-s,* McMullin and eo-workers.* Corey,* Friedelt and Eckliuid,® Clark 
and Ward,' and Clark*) 


31E.ASI’RBJ11NT OF PRESSCRH CHA^OE 


The pressures dealt with in tins study have come from or inch sfecl 
spheres, weighing 130 and 410 mg. icspectncly, which have struck the liquid 
or tissue with velocities varying between 2,800 and 4,600 feet per second. The 
magnitude of the pressure change is great and the duration must be measured 
in microseconds or milliseconds Nevertheless, several methods of mea-surement 
are available. 

An exact method, which follows rapid time changes in terapciutui-e. mens 
iiml in microseconds, makes use of a pieroelecltic crystal tourmaline When 
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»VK\»V IT M.. ClUNrtlS «mi IlK.tl Nfl-OCITV JlIV-tMJi UlU 

sulijoclcil lo Jtjdroslntio pirs'iiro, irnima^mf ilr\rlo]w a char^t' ll'c noUrcc o( 
Vihich cal* Iw nwttUtI «tlli n rn) Siidi 

ivronU liiiM' nrciilh lir<u ma»lr* in the I’niintmi luoln^n InUmiturK’s when n 
hicli xoIcK-ilx Stc<l KplK'iT u -«lnit into n limk of «a!<r or tlinnisli tlic 

nlMlomi-n of nii iuii-stlirli;nl rat (llnnri ninl n^x int«V' ) 

tUluT of ]iiTvsiirt’ c«iRr «T» tt«» sktw to follow fintlvfullj tin* rnj'nl 
lirv‘s.Min‘ cliatiRi-H liut will iinhratr tin* <linvtioii «»f iin-vxiin' chniiRi-. A sinii'lc 
nnd instnirliw iikIIhxI is thr «m* of small nms*u-«i of inis ns [trrsMin* imliratoTN 
For lias iiiir|x>so nililxr hallixnis nlKiut iiirli in diaitulrr nro snsiicrulu! lo 
threads nUnehnl to the Ixitlom of n lank <if wsitrr with jih-\ialns.H Miles Stn-l 
sjihctsv nn' vUot into the suntor airnmt: thr ImlhHiKs ninl n hiuh sjuts! mra iiir {>ir- 
tiire of the rliniiRi's i-. taken t'ontr.irlion of thr h.illixms itoliriitcs iiiereascil 
liresMire. ninl exirinsion ihs*nMs«sl |•r«-sMm• Four ilisadi.intaifi-s maj Ih- noted . 
(11 the hnlhxitis mat Hot in'tnntl.x resiHOid to j*r«-sMire ehaiiKes I2' onee the 
halhwms have Uen eoumress^sl hv n |>r*->Mtrr tiiemisi the\ e<i|iaiol and judsate 
with their own period siijierjxivd on slower pn sMire eliaiiites tii the lank itself. 
(3) shape elKiiiRes nivi iirroinpativ volume rhaia'iN of the li.illoons. so that 
merense or deervnsi' in volume rannot lx- di tertnined aeeiimtel.v . (4 t inlrwliie- 
tiou of the halloons m« eh.vutfv-s the swu-iu that presswre distnhviliotv in aliseiiee 
of lialliMins eniitiol N' nsstnhsl neenral<h Thi-se four dividvaiitau'es eomhiiie 
to prevent nn neeiir.ste measure of prsssnre ehnntes from hnlluon sire niid 
llovle'js law. hilt the ireiid m pressure is definiiidv nppnn'ttt Their «rcat nd- 
vniitnRO lies in the faet that prv'sMin* ehanscs. m munj different loeulioiis eati 
1)0 visualized sumiltaiiwmstv The lMlhx»iis also imitate verj' eloselv the l>o. 
linvior of fras poekits in (he animal 

TtlR (‘IMlLvniTV OK V SHOT INTO VV VTIII Oil Kl IJ'II VSD VS 1 SinitVVvTUt t-XI-M>'1l)S' 
Prnctieallv all olrservers of uonmliiii; hv hish veloeiiv missiles have eum- 
pared their effcetji to an explosion in the Ixh1_v Ikmoiisi' of trrc.il damage to tissues 
at some disUineo from the hvillel path lu wm vinderwater vsj'losion there is 
formed a larirc lavilv or “hiihhle" (|in« loinpamiile to tlie temporarj eavity 
left hv n liisli velwilv missile The r.ivitv iMdnnd a shot is shown in Fii; 1 
and the explosion in Fir 1 After ntt.imins a m.iMimiin sire, these eavitics 
contract nnd then puls.ite at o rale vvliirli is ilependenl on their maximum 
volume The maMmuni volume in one ease (the shot) Is pKiportimul to tlie 
kinetic energy of the striking missile, m the other ease {the esiilosion) to the 
heat of detonation It is therefore twssihle, Uiiowing the striking energy of a 
missile, to calculate not only the sire of the temporary cavity it will produce, 
but also to state that the effect will lie the cqmvnlent-of n definite number of 
milUgrams of TNT exploded in the liody 

In both cases verj' similar pressure changes occur around the cavity. We 
shall first compare the pressure changes in an underwater c-xplosion with those 
which accompany a shot into water in a tank and then apidy these to conditions 
in the body Tlie use of water U jnslrfievl since the soft tissues behave like a 
liquid sjstem The pressure changes ate of three kinds- (1) shock wave pres- 
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■?urcs <ir slitiri>, Utj;h.prf«««rc pnlvs. formcti when the rnivsile hits the surface of 
the wal.r or nlioii the .lelonation occurs. (2) \cr> hiith-pussuiv regions in 
front of the iuomm" niissilc or uroiiml the early detonation ItiiltMc; (3) rcla- 
tneh slcitt, I(j« pnsMiic chan^ ncconiiKiii> ■»<; the ('r|>aitsion and contniclEon 
of the limiionin fonnid iHhind the inis.Hilc or around the expanded 

Itubble of K.is fnuu the « spWm of the un.h rw.Uer eharoe fonsiderahle space 
must he demoted to tin v pn-ssiire ehaio'cs iti simple liijuid s\ stems in order to 
uiKlirstand nliat }ia[>pons in tissm-s 


innvi'Y irr al.. i-nrssuRn ciiaxcus wmi nioii miocity xiis-siu-s 


distance from point of orifiin. At the water Mirfnce tlio shock wa\c pressure 
becomes enormous and equals the pressure on tlie fare of tlic sfrikins sphere. 
Energj- for shock wa\c formation thus eomes from tlie Kinetic enep^y of tlie 
missile. It is obvioxis that tissue struck hy such hisli-pressurc pulses mislit be 
damaged. The o\idcnoe for and against such damage will be considertd shortly. 

Shock wa\es from underwater explosions an* similar to tliosc from missiles 
hitting water ^Va\cs from large dcloiintions may be measured in tons per 
inch’ and are known to injure or to kill men at a misiderable distance in the 
water The energy for their formation comes from the heat of exjilosion, about 
one-third to one-half of which g*K“s to f»nn the sho<'k waxe. the remainder going 
into the expansion of the gas imhble. 



Because of the high pleasures m a shock wave, the water is conipres.sed and 
the lefraetne index changes. This change is shown clearly in a spark shadow- 
gram In Fig 3 IS reproduced a senes of shock waxes moving away from a steel 
sphere striking the surface of the water, and m Fig 4 shock waves from an 
underwater explosion In both cases the spherical wave appears as an advancing 



224 


absence-of light band (dark in a print) changing to a light band behind the 
wave front The small secondary waves arc due to >ibration of the steel sphere. 
Similar waves more through tissue when struck by hiRh-\eIocity missiles 

Minixc srnEBT raessuRr. 

The pres.siirc immediately in front of a moving sphere is enoimoiis, meas- 
ured in fhonsandi. of atmospheres It is numerieally equal to Y> p V’ Cc, wlwre 
P IS densit\ of the medium, V velocity of tlw misMle, and Ci, the" drag coefficient, 
tthieh. for spheres in water, lias the value 0298 This moving sphere pressure 
IS Msualmnl in Fig 5, a sjiark photograph of a steel sphere moiing in wafer 
behind a giid of lines on a plexiglass plate The distortion of the lines in 
flout and also at tlie sides ol the sphere I's due to a clmnge of refractive index 
resulting liom compression of the water The moving sphere has its analogj' 
in an underwater explosion, where it Is rcpicscnted by the enormous pres-suies 
of the hot gases formed during the detonation 

The moving sphere picssure falls off in fiont of the sphero to values above 
an atmosphere, tben the prcssiiie rises again, to culminate in the shock wave 
peak Smeo the shock wave is .sphciical around an explosion, the pressure dis- 
tribution IS radially symmetrical willi the detonation jicnnt as a center, whereas 
the missile starts a hemispbeiieal wave Irovn the water surface ami pressure 
gradients are axiallv {>%iiimctrifal around the bullet path; a high pressure al- 
wa.vs exists in front and at right angles to the missile ns it advances 

imESsSCBES ABOL'X'O the EXUfAlSIVT OR TEMPOR-VRt CVMTV 

When the shook wave has moved well away from its point of origin and 
the tcm]ioioiv cavitv or explosion bubble is .still expanding, the pressure d«- 
tribulion becomes gieatlv changed Snbatmosphene pressures follow the pre- 
viously described ineicased pressures and extend over wide regions around the 
cav it} Thej eluiige ns the temporarj- cavifj or bubble pulsates, increased pres- 
sure accompan} ing expansion and decreased pressure accompanj ing contraction. 
Since these rclativelj slow, tclalivcly small prcssuic changes me of groat im- 
poitanco in wounding, they base been measured accurately and wiU be con- 
sideicd in detail. 

making use of sninll air-filleil hallooiis as pressure indicators, a general idea 
of tlie pleasure changes in a lank of water can be obtiiiiied from Figs 1 and 2 
which avc prints from indisulnal frames of a high-specvl moving picture (about 
2,000 frames iwr second) In Fig 1 the hallootis levcal the piessure distribution 
during a high-velocity sliol into water and in Fig 2 after a detonation under 
water 

In both figures the zero frame shows the .size of balloons before the shot. 
In Frame J, balloons near Ihc initially expanding cavity are small, indicating 
hieh pressure due to the shock wave In Frame 3 balloons near the .still ex- 
panding cavity are large, while those away from the c.svitr are small The 
pres-suie region has moved out as the cavity cxjiands and is followed by a region 
of siib.atmospberic pressure around the cavity Tins subatmospherie region 
increases in size, and in Frame 3 practically all the balloons in the tank are 






much Inrijor thnn in Frame 0. In later framis ihc l-alloons ijntler?ro shape 
eh!in 5 :os and \oUimo oscillfttioiis while Ihc rarity (or hiihWe) h still increasm? 
in \-olijmp TJirsp minor o-iriHatioiKi an- Mietrd to indieafe the naiural period 
of the IwllcHins, nlxjut 0002 sevond. 

There appears to he a relatisely long period of suhatmosplieric pressure 
following the initial sharp prt.'ssnrc ineroasc of the shock wave and while the 
••iiMts IS still I’xpatnlnig T)m detreasril pressure is due In part to orerexpan- 
sioa of the caiity (or bubble) and in part to liemoulii low'crinB of pressure 
as a result of the high radial \cloeity of wafer around the expanding casity. 

A \cr>- considerable diffrrenec exists in the initial pressure within the 
easitj Iwhind a Inillol and within the bubble of an underwater explosion. In 
the former the pressiiru is always .siilMitmospberic from the start. The missile 
pushes the water asble as it mores forwari), eompri'ssing and imparting momen- 
tum to the liquid, tlierebj leaving a p.aiiini vacuum, Itccausc not enough air 
flows in to maintain atmospheric pressure. In an exidosion cavity or Imbhle, 
made up of the gascjins products of explosion, the pressure U at first positive 
and verv high ]l is this gas under pressure formed in a few microseconds that 
.suddenly eompn-ssos the uater. starling the iboek wine and giving the unter 
its momotitum 

In either ca.se, once momentum has l>eeu imparted to the water, iu inertia 
leads to an overexpnnsion of the cavity, with the development of sii1»almospherie 
prevuros in the liquid When this ioertia is overcome by the tank walls and 
prcisiirc of tlic ntnnwphen'. the caiity volume dt's're.ivs, resulting in contraction 
to a ftufiimum volume ami a second development of pressure. The air In the 
ca\it> IS comiiressed. Foliowitig this there is a xeeond expansion. The cavity 
then pulsates at a rate which can l*e calculated from the energ)’ delivered to 
the water Altemale incirase and dvsrtmse of pres-Niire accompany the pulsations. 

Tlie .second jirtHsiiro- development can Ik* won clearly in Frame 17, Fig. 2. 
All the balloons around the coniracteil mass of exploilve paws are greatly con- 
tracted. The second jiri-Kstirc development during the cavity minimum in the 
shot into water (Fniinc 16, Fig. 1) is not so marked but can be recognized. The 
amplitude of pul*vations of the temporarj* cavity arc aUo not os great. 

Tlie pressure ehanges during cavity pulsation are best seen in a pressure 
rcconl. -Snell n toiirnmline ciyMal rcconl, of Ihc fin,! three pulsations after a 
shot (^Jo ificli sphere moving 300l> feet per sceoiid) into a tank of vrater, is 
shown ill Fig. G The time .scale is in millisceonds and the shock wave peak is 
II thin vertical line that cxtcnils off the rceord. The smalt rapid prcs.sure changes 
wjtJi a frequency of al^iit 3,000 per Rceond. superposed on the first part of 
the j-eeord, probably come from the vnbration of the tank walls. It was possible 
to ptwliice similar vibraloiy pressure changes by striking the tank with a 
hammer. 

In Fig. 7 are reproduced frames from a motion picture of the events m 
the tank, taken at the same time as the tourmanne crv-stal pressure record. By 
comparison of picture frames and crystal reconl it is possible to correlate move- 
ment and pressure. It will be observed that when the temporarj’ cavity volume 
is at a minimum the pressure is approximately a ma.ximum. The first peak 
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pomcs 11 millibcconds after the shock tia%c and represents a pressure of about 
60 pounds per inch’; the second peak is 10 nnlliseconiis later. 21 pounds per 
inch*; the third 9 milliseconds after the second, about 7 pounds i)er inch.’ 

Subatmosphcric pressures between the i>caks arc particularly marked The 
first two, about 15 pounds per inch* below the atmosphere. ina\ even indicate 
a slight negati\e prt‘s.sure, that K a pn*ssurp Wlow rero or a tension 

It should be particularl.\ noted that the rewttd shows no pressure ehanges 
which occur with the same frcipiencies as the small oscillations of the Imllooms of 
Fig. 1. This fact indicates that these balloons must be oscill.it ing with their own 
natural frequenej, about ,'iOn per second, wliieli is superimposed on the larger 
volume changes connected with ea\it> liehavior 



In the human body somewhat similar ehangis must occur during the passage 
of a bullet, an increased pressure followed by a decreased pressure However, 
mass of material and elastic walls may be expected to modify the movements 
and the pressures developed. After a shot through the abdomen of a cat, the 
expansion of cavit> to maximum volume occupies much less time than m a large 
tank of water (see Harvey and associates”) The important difference between 
the water and the abdomen shot bes m cavity behavior after collapse. Micro 
second roentgenograms of the cat’s abdomen show no second expansion of the 
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tcmporarj* c.i\ily. BcPiinsL* of Ihc small entrance nml exit holes in the nMom- 
inal Mall, air cannot nish into the cavity as in n Mater shot. The cavity space 
is filled almost entirely m illi wafer vapor nml piaetienll.v eoniplclc collapse takes 
place. Tlie slight oscillations in prcssuic which occur can he attributed to gas 
pockets already present in the intestines 

rossiuLE nvjiACF, utoJi shock vva\i>» in nvs-ran: tis.sue 

Possible damage from shock waves will presumably tlcpciul on their in- 
tensify. The f|iicslion flint eoneems ns is ulatlier or not the naves generated 
by small high-vcloeity missiles nro destructive oulMdc the limits of the observed 
stretching and fc.mng eaiise*! In the toiniKirat? envilj ll might be predicted 
that a masi of tissue suddenly strnrk l>y n pressure pulse of 10 to 60 atmospheres, 
traveling, 4,SOO feet per second, would be seriouslj alTectcd However, it is 
well known that lijdrostatic pressure itself, even when applied for considerable 
time periods, docs not affect tissues unless the pressure is cxccs.sive, greater than 
fiOO atmospheres (seo CaltolP* and Urown'*). Since shock waves last a vcT> 
short time and involve ouly slight «Usplacement of the medium, it is possible 
that liquid tissue could withstnnd the slight displacement witliout damage 
One experiment may be eilcvl to .show that even such delicate cells iis 
human red blond eorjiuscles arc not damaged whin struck by shock waves A 
dilute suspension of corpuscles m Ringer-l/ocke solution was placed in a steel 
ejlinder, SKo inches internal diameter, filling it to a depth of 9 inches A 
U inch steel sphere was then shot into the water witli a velocity of 3000 feet 
per second. Kvery corpuscle in the cylinder must have been exposed to tbo 
high pressure shock waves gcneratevlhy the sphere In addition, many corpuscles 
were subiected to the agitation and tnovement nceompanj ing the cavity forma- 
tion, which blew one-half the blood suspension out of the ejlinder. Neverthe- 
less, there was 1cm than 1 per cent Jicmolysis m the remaining blood, no more 
than is frequently observed on shaking blood with air 

A further test of shock wave effects on tissues was mavlc by tjing frog 
liearfs in various positions m a tank of Ringers .solution and then shooting a 
steel sphere among the hearts A high-speevl moving pictuie was taken and the 
hearts were c.vamincd carefnllj after the shots to determine anj change in 
amplitude or rate of heart beat. The iveak pressure pulse that struck each 
heart could bo calculatcvl fiom the impact velocity and projected cioss-sectional 
area of the sphere and the distance and angle of the heart from point of im- 
pact of the missile on the water surface 

In Pig 8 ate repTodneed’ frames from such a high-speed moving picture 
of a inch steel sphere striking the water with a velocity of 3.100 feet per 
second and an impact eneigy of 6 times 10’ ergs The hearts, tied to vertical 
strings in Ringer's solution, were lieating well before the shot From the mov- 
lug pietuTo the exact position of the earity at all phases of evpansion and con- 
traction can be seen. 

Some of the hearts (C,, Cf, C,) were enguUed by the cavity and either tom 
loose or damaged so that the beat ceased or greatly slowed Others (ft,, /{,, /{,) 
were outside the range of the tempoTary cavity. Two of these liearts (Ji, and 
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Bi) weie unharmed although hit hy shock waves whose peak pressures were 
about 25 atmospheres, the third heart (B,) was torn and bleeding and its beat 
slowed This heart was hit by a 32 atmosphcie shock waic but it was also in 
such a position that rapid radial movement of the water as the cavity expanded 
and contracted pulled it violently back and foith on its mooring It is just 
this same stretching and tcaiing which must damage tissue around the path 
of a missile. 

The immediate question m this cvpeiimcnt was whether or not it was 
the shock wave or the tearing which damaged hcait Bi An attempt was made 
to answer this question bj* producing high-intcnsitj shock wav cs without n cav ity 
or with a minimum of cavity formation If ftog hcaits subjected to much 
stronger shock waves m absence of a cavity aic unbaimcd, wc may conclude 
that movement near the cavity was re.spoiisiblc for damage in the previous ex- 
periment. 

The experiment was earned out by t>ing frog lienrts m position in a tank 
of Riiigcr’a solution as l>efoie, hut rigidly svippoiting on the svipince of the 
water a 3^ inch thick piece of steel armor plate This material was then slnick 
v.ith a irch steel xpheio moving I/iOO liel per second Tlie steel s])hoie. 
with a striking encigy of 14 6 times 10* ergs, did not jierforatc the armor plate 
hut produced a small hemispherical blister on its undcrsuifncc Spark shadow- 
grams showed that a strong shock wave arose from the blister and traveled 
through the liquid A small cavity also appeared mound the blister and 
quickly sulisided At its masimum thin cavilj hod a volume of appioximatelj 
16 7 c c. as compared with tlio 535 c c volume of the cavitj shown in Fig 8 
The shock waves from the bulge on the aimor plate are shown in Fig 9 
The spherical wave can be seen clcarlj, as well as the plane waves at an angle 
of 20 degrees with the plate, which result from elastic waves of the plate 
Judging from the width of the aliseiiee-oMight band in tlie spherical shock 
wave, the peak pressure that struck the hearts {2 5 cm away from the plate 
blister) was between 81 and 117 atmospheres Despite tbe greater intensity 
of shock wave, none of the heaits was injuicd 

Other similar cxpeiijnents have led to the gcneiai conclusion that slioek 
waves from high-vclocity missiles do not damage tissues in a completely liquid 
svstem. It tbcrelore soeros reasonable to eoneUide that damage to the heart 
of the previous experiment was not due to the shock wave but to the rapid 
movement of water caused by cvjKiiision and voiitraction of the tempornn- cavity 

UVMACE DUE TO PRESEKCfc OF CVS rOrMTT.S IV TISSUE 
The situation is completely dunged when gas is present in tissue Two 
of the six hearts suspcndevl under the armor plate and used in the previous 
cx|)erimcnt each had a bubble of air injected into them with a fine hypodermic 
needle. The air injection was made some fifteen miniitos after the first shot 
without air injection. This first shot, in which tlic Iiea:l,s were not injured, 
therefore served as a control for the vvond sJiot It was observed that all six 
(in three different experiments) of these Bir-injeelevl liearls were injured. 
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whereas, among a total of seYenlecn hearts without air injection, exposed to 
shock naves one, two, or three times, only two were injured and one of these 
was behaving abnormally before the shot. 

Moreover, the nearer the air-injeeted hearts mne to the icr^ small cavity 
which appeared under the armor plate, the more seriously were they damagei 
It was ohsen-cd in Fig 10. a high-speed moving picture of the air-injected 
hearts (marked A and F), that near the cavity a verj marked enlaigement of 
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licart A occurred, due to oxpaiision of Ihc air durni); tlio siilj-iitmosphenc ])rcs- 
sure pliasc of cavitj" formation. 

Similar expansion of air-fille<l ballooiLs also occurred near tlie caxily, as 
shown in Fig. 11. Balloon A, near l«\t. nc\cr touched by the {’rowin}; ca\ity, 
actually expanded to the bursliiiR point and also affected its neislibor, C, below 
to the left. Balloon D, on the other hand, only G cm awaj* from the maximum 
limit of the cavity, was not afTceted Balloon (' receixed a xery strong shock 
xxaxT, the effect of xxhose prcKsurc is just perceptible in its slightly smaller 
siie in Frame 1 as compaivd xxitli frame 0 

Such experiments ns are reeortletl in Fig 11 gix'c xery conclusixc evidence 
that subatmospherie pressures eonnecKsI xxith caxity bebavior are the cause 
of destruction in tissue. A eom|«irison max lie made xxith the bursting of 
the lialloou membrane 


SECONPXRV nxJI.XliE TO i:CT»TINE.S 

Perforation of the intestine is one of llic imiKiUnnt consctiucnccs of injury 
from underxxatcr blast and is also oWrxxnl well mxay from the bullet track 
after shots through the abdomen of aiieslliehzcd eats. Itoeiitgcnograms shoxx 
that the cat intestine contains numerous gas j>ockcls An experiment xxas 
therefore set up in the tank fo imitate the conditions of an abdominal shot and 
partieularly to obscrx'c xvliat happens to a gas pocket in the intestine A seg- 
ment of cat’s colon and a small part of (he ilcxim were removed, thoroughly 
xxBshed with saline solution, filled xxith Kingcr-Ixiekc solution, and the ends 
tied off, Icax'ing a large bubble of air xxitliin. It xxas suspended in a tank of 
Ulnger-Locke solution in the form of a ring, xvith the ligatures lied together, 
and the bubble of air so manijiulatexl that part of the air remained near each 
end. A inch steel sphere mox'iiig about 3,100 feet per second w.is tlicn shot 
into the xxater through the center of the intestinal loop xxithoiit Jutting any 
part of the tissue, and a high-spml moxiiig picture of the chaiige.s was taken 

Frames from this i>icturc arc reprwbiecxl in Fig. 12 The position of only 
one air bubble shoxvs xxell, that at the right end of the intestine. In Frame 1 
the cavity from the shot is quite marked and it xxill be obscrxod tliat the air 
in the bubble is compressed, as indicated by the narrower right end of the 
intestine In Frames 2, 3, and 4 the right end of the intestine is expanding 
and the outline of the bubble is cle.irly visible The temporary cavity behind 
the sphere is still expanding rapidly. In Frames 5, C, and ~ the bubble again 
contracts and later undergoes less maiked form changes which are quite com- 
parable to the balloons of Pig 1. 

IVhen examined after the shot it xxas obserxed that the colon was intact 
except for a small caxity in the mucosa and submucosa over the bubble. The 
musculaiis layer in this area appeared blistered and xxrinkled, having been 
considerably stretched, but it was not perforated The contents of the gut, 
originally clear, had become turbid, picsumahly because of tissue loosened bv 
agitation and stretching 

Greatest movement in the intestme occurred around the air bubble, whose 
diameter nearly doubled between Frames i and 3 This means a volume increase 
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of ei"!it limes in less llinn one millisceomi, since llie pictincs were taken at 
2,280 frames per seeoml. It k not surprising that this rapid stretching should 
do consideraldc damage 

The important point nhieli is bjought out bj tlic lieart and intestine shots 
is that the stretching is not due to the shock wase proper or to the expanding 
cavity behind tlie missile but is due to the expanding air pocket already present 
nithin the tissue The air jiocket responds to pressure changes around the 
temporarj cavity and the stretching occurs as a result of subatmospheric pres- 
sures clearly visible in the pressure record of the tank of water m Pig. 6. 
Consequently the damage is to be ascribed to the relatively small long-lasting 
(measured in milliseconds) pressure changes rather than tlie short (measured 
in microseconds) high-pressure pulse of tlie shock wave. 

It is true that the shock wave picssure causes milial contraction of the 
air mass tVhen subatmospheric pressure appears the gas springs rapidly from 
a small to a largo v olume, therebj causing more rapid strctcliing, but the funda- 
mental cause of injury is due to great extension of tissue Pressure change 
per so docs not injure. The displacement of tissue accompanying the shock 
ware generated by impact of high-vcIocity steel spheres is invisible m a moving 
picture and too small to do damage. The displacement from expansion of a 
gas pocket is readily observed and the damage is comparable to primary damage 
connected with the temporary cavdty 

Where shock waves arc enormous, as from imdciwaler explosions of hun- 
dreds of pounds of TNT, the displacement in tissue duo to the shock wave 
might be sullieient itself to cause damage. However, the subsequent low pres- 
sure around the explosion bubble also extends long distances from the explosion 
and it may very well be that damage to jiersonnel fi-om underwater explosions 
is directly connected with the expansion of gas m hiug or intestine by this low 
pressure Component It must also l>c remembered that whenever a shock wave 
is reflected from an air surface it is invcrtwl and liccomos a low-pressure wave. 
The reflected wave could also be the important factor in causing damage. 

SECOXDVBV DAMAOE TO LUN'G TISSUE 

Lung hemorrhages occur in personnel injurc<l J»y underwater D.xplosions. 
It is not surprising to find that sudden expansion of gas in the alveoli so 
stretches the walls a.s to break small blood vessels No experiments have been 
carried out lo demonstrate damage to lung tissue by a shot in a tank of water 
but Ibc report of Daniel" of severe lung hemorrhage from gunshot wounds 
of the skin of the chest is a ease in jicint. 

DVJIACE TO FISH FROVI FXPLOSION' AND CUXSUOT 

It is well known that fish nre particularly sensitive to underwater explo- 
sions and can be obtained with little injurj- 1^- detonating small charges near 
them. Moreover, hunters have obsmctl that a shot into water near a fish vvill 
stun it even though tliere is no direct hit The fish lose their power of main- 
taining equilibrium and arc soon found floating at the surface. 
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Posv'ibh thp rpison fish are ftaitieubrlr sensirire to explosions is again to 
be sought in their possession of a sidm Madder, a mass of gas which is rapidly 
expanded and injured by the sttbalmosphene pressure accompanying the cavity 
formation U e have endeavored to lest this view on fish with swim bladders 

In one exj>eriment gujipies (about one inch long) were tied to supports 
in the water and a inch steel sphere moving 3,100 feet per seeond was fired 
among them All of these delicate fish were killed, although none of them was 
in the bullet path and many were far removesl from the maximum extension 
of the temitorarv' cavity. 

Attempts were made to te««t this idea further with small goldfish (two 
inches ioiig) whieh also pcsscsaa targe swim bladder connected with the pharanx. 
B\ placing goldfish m water under a partial vacuum, the gas of the swim 
bladder expands anil some escapes through the month. Roentgenograms of 
such fidi were token before and after the vacuum treatment to find out hovr 
much gas remained. The<e roentgenograms indicated th.tt the gas volume can 
•)e reduceil considerably. 

Uoldfish with a large (Wfore evaeuationi and a small (after evaenation) 
Umount of air in the swim bladder were then placed in large mesh hair nets 
and held in similar jwitions axoiind the path of a high-velocity shot (ig inch 
steel sphere moving 3.100 fls^t p^r seeond) inln water to see if those fish with 
little air (n their swim bladders were unhattnevL Because of variability among 
he fish these preliminary results were IneoueluMve, although there was some 
evidence of protection after removal of most of the swim bladder ga.s. The 
press of other matters has prevented eontiniialion of these experiments and 
they should lie repealed and extended. It should abo l>e determined whether 
fish lacking swim bladders (elasmobraneh) are imaune to secondary expiteion 
damage while those possessing them are particubrly sensitive. Enough evi- 
dence has been presented to demonstrate the part played by air pockets In 
wounding 

SOIUSRV 


Primary damage in wounding rcj-ults from direct crushing of tissue in 
front of the moving nnsiale and from stretching and tearing in a wide region 
around the miissile path. The stretching results from the formation of a large 
temporary cavity behind the mbsdie wbich leaves a region of extravasated blood 
on collaiC^. The cavity formation b. expKiMve in character and a comparison 
is drawn between a shot into t»s«ge and an underwater explosion. 


Seeondarv ilamage occurs cr-lv tf rsa- fc- rr^epf nnd results from the effect 
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siispcn<ling tissues or orpans iti vilutioii ami sliootiiig among them. IJIood 
corpuscles, frog hearts, and mtestiiial loops were used. 

Damage occurs in gas-free organ.s only if the lis-siic is severely strctelied 
hy movement of the temporary cavity. When gas is present in on organ, 
secondary damage results from expansion of the gns ns a result of the suh- 
atmosphcnc cavity pressure. The expanding gns pocket stretches tissue in a 
manner quite similar to that of the trmi>orary easily. Fish in water arc 
peculiarly sensiti\e to damage from giiiifitv or detonation hceause of their 
swim bladders. 

The high pressure of shock waves n'siiltiiig from impact of mis-siles does 
not appear to c.nusc damage; rather, it is deercnseil pressures that are dcstrue- 
ti\e Sueh doereased pressures occur when a shock wave is iiiverteil by reflec- 
tion from an air surface In this ease the low pres.sure shock wave can damage. 
Injnrj to men in underwater blast probablv results from tlie reflected wave. 
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During fins «<1mi«*ion slic eompliinpil iinneiinn/ of on nffncV of ^pigasWc cramps 
wKkh occuttoil at noon, Soptemljcr 12. It was aooii followed I'j’ namca and vomiting. Two 
hours later the pnin locftliied in fhe right lower (]undrftst of the ab-lomen. 

Physical Matninntion rcienled the tempemture was 103.4* 1'., with Iho pulso 120, its 
pirations 22, and the htood VT««"ure 160 ajstolic aiul 00 diaitolie. Abdominal eiaminatioa 
showed tenderness with slight ipnstirily in ibe right lower i^uadrnnt over McBumey’s area. 
There was also slight lenderne-s m the right flank. Hehound tenderness was referred to 
McBumey’s area. The test of the exauwnatioii tesoaleil a marked re^ttesaness. The thyroid 
was moderately and diffusely enHrg'il. There «a» moderntc eiophtlialmo*. A line tremor 
of the protruded tongue and of the extendwl fingers was present. The face was flushed and 
the skin warm and mrii«t Tsehjranlia, tarreBse*! i«otse pressure, and feter were great 
The white blood count wii* ll.lHi'i with M int leat neuirophile* nnd 12 per eent lymphocytes. 
The urinalysis was negative 

Tlierc was an exaggeration of all thvrotosie symptoms with pending thyroid crisis due 
to nn acute retrocecal appendicitis. Rigorous treatment to prevent thyroid crisis was imme 
diately instituteil lacluding flilef)imle seihiion, |•nrenteral administration of Ringer's solution 
with 5 per eent gluco«o and SOO nig of iodine as potassium loilide Emergency appendectomy 
was performed, Soptember 1 ,*. irndet nteriin, 80 mg |>er kilogram, nnd cyclopropane, ory 
gen, and helium anesthesia, the nlMlonicn was opened through a Daitic pararectus incision 
An acutely inftamed appendix was found retroceeally, which was removod. Jt was gangrenoos 
up to 1 cm. from its base The stump was treatcil with phenol and alcohol. 

It was not inverted hut completely covered with a portion of the mesoappcDdiz. Ten 
grams of snlfatlintole powder were pheetl about the appendical area Microscopic examma 
twn tevealeil acute diffuse suppurative appeodieitis ««h areas of gangrene (Eig 1). 



Immediately following the operation tho prcoperotivc measures were continued. Oxygeu 
was administered by tutranasal catheter The bwly temperature was conttolled by an ice- 
coobng system which consisted of plating over the lower extremities wet towels covered 
with ice over which air from an elcelne fan was blown. Morphia, 14 gr., was given every 
four hours as long as the respivatiose were 16 or above The patient was kept in a semi 
Fowler’s position. The cooling sy<tmi was diaconlinnetl in a few hours The postoperatne 
temperature reached its peak of lOI 2* P on the first day with the puhe 118 and respira 
tions 24. It gradually retumeil to normal on. tho thiid day, where it stayed thereafter. Sips 
of water and food were given as soon ns tolerated. Two hundred milligrams of lodme as 
wen as a high carbohjarate, liigh protein, high calcium, high phosphorus, and high vitamin 
intake were given daily Recovery was uneventful. 

The Vasal metabolic rate determination on the tenth day, SepfeiuVer 22, was plus 22 
per cent with the pulse rate 04 and the respirations 11. Site was discharged on September 
27, the fifteenth day, as improved to return, in one roonth for thyroidectomy. She was 
advised to continue bed rest, sedation, nnd n high caloric, high vitamin, high calcium and 
high phosphorus diet for a period of one month, during which iodine was discontinued.’ She 
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felt -nell for tme vieeV after iliseharse. Then ehe began to notice a return of all of the 
thyrotoxic »ynipfom« Tliese ayraptoms became progresaitely wor«e until readmiasion oa 
Oct. 2S, 1942. Weight liad remainei) atalionary at 133 pounOs. 

Except for this present lUness general health was gooJ. A left otitis mciJia dereloped 
in 1920 with spontaneous rupture of the drum. The upper teeth were all extracted years 
before because of dental canes Phc had short pcnoda of amenorrhea since 1930. Dizti 
ness and frontal headaches oceorrej oecasionatlr. 

Famil) hi«t077 rerealed no positive findings She knew of no goiter in the fanuK. 

Physical examination reiealei] a well deretoped and frirlv well nourished white woman 
whoae facial expression was that <d frcnen terror Temperature was 9« 6* P. with the 
pulse 140, respirations 23, and the Moo.1 pressure l<i2/90. Face was flushed Skin was warm 
and moist. There was marked exophthalmos bilaterally with exophthalmometric resL’lings of 
23 mm. on the right and 21 nun. on the left A widening of the palpebral fissures was 
demoDStraWe. There was a lag of the upper lids as the ejes followed the finger downward 
Difficulty in conTergenee was present Pupils were regular, equal, and reacted well to light 
and aceommodation The fundi were normal lleaneg was go<yl and the drum* intact. There 
were no na«al abnormalities She wore n full upper dental plate. The protnideil longue 
showed a fine tremor The oropharynx was clear Indirect laryngoscopy showed the vocal 
cords normal in appearance and their function good Tlie neck veins pulsated rapidly an! 
vigorously There was moderate diffuse enlargement of the thyroid gland. This moved on 
deglutition A thrill waa palpable and a bruit was heard by au<cult.ation over the gland 
Chest an/l breasts were well dcTcloped Longs were clear to percussion and auscultation 
Heart was not enbirge<l, its sounds were of good quality, nod its rat* was rapid buf regubr. 
Ko murmurs were heard. Abdomen showed n well healed right rectos scar. The abdominal 
wall was soft and not tender. The liier, spleen, and kidnevs were cot palpable. No masses 
were foond. Pelvic exanunatioo disclo<etl n moderaiel} emdel cervix The oterus was 
asteflexed, nodular, and slightl; enlarged, neeiai examinotioo revealed small external hener 
rhoids. There wns a fine tremor of the extended and abducted fingers. The extremities were 
otherwise normal Reflexes weto slightly hyperactive 

Red blood count at time of admission iraa 4,770,000 with the hemoglobin 14 Oai. per cent 
Tlie white blood eoont was 5,500 with neutropUdes 55 per cent, lymphocytes 45 per tenti 
and monocytes 2 per cent tlnnalisis was negative. Blood Was-sermann and Kahn reaction* 
wwe negative Blood urea nitrogen was 13 mg percent The lm»a\ metabolic rate was plus 64 
per cent with the pulse 144 and respirations IS The total blood iodine was 13 20 e per cent 
and the organic fraftion 28>i. per vent, which nre definitely increased .kn elecirocardiogism 
revealed sinus tachycardia and slight left axis denatioo Fluoroscopy nnd anteropostenor 
as well as lateral roentgenograms of the neck and chest revealed anterior displacement of 
the trachea The lung field* were clear rd<I the heart as well as the aorta appeared normaL 

A repmen of adequate bed rest. mJequate eeilation, and a high calcium, high phos 
phorus, high vitamia, and liigh rolorie diet was followevl The diet was supplemented with 
dical D wafers, five daily, for the first fourteen days On this regunen the ba*al metabolic 
rate decreaseil gradually to plus 40 per cent on November 10 with the pulse 116 and re*pirn 
tioas IS One hundred milligrams of loiline as |•otas3lum iodide were given daily beginning on 
November 12 The l««al metabolic rale further deerea*ed to minus 1 per cent mth the pube 
96 and respirations 12 on November 24 On this regimen all thyrotoxic symptom* grsduaHy 
decreased in severity. The pnlieol became generally eomposod, comfortable, and at ea«e 
There was a gain of weight She was therefore considered ready for bilateral subtotal 
thyroidectomy. Jforphia, gr, au.1 scopolamine, Uoo gr, were given preane«fhetic*Uy. 
Usual skin preparation with tincture of merthiolate and usual draping were made. 

Under avertuv, cyclopropane, ether, and hehnox anesthesia, a higli collar ioci»ioii was 
made. The upper and lower flaps were then dissected back and a midline Incision wav 
carried down to the isthroos of the thyKwl, thus separating the strap muscles. The right 
lobe of the tliyroid was then exposed and found to be moderately enlarged and pnocipal’y 
extended retTOtratheally. There was tto evidence of wcslulanfy. The left thyroid lobe sra* 
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ojposecl, tvhich nas diffuselj «oIar|^l A. UrRe part o£ lUi« lolie was -dao in 

imsifion It was cleliTercil The upper pole, and Mien tlie Iimpr pole, were ihmpej, diTiJrf. 
and ligaled in flie usual fa«liion The lohe was eulitotally excised, u«mg a modified HalsteJ 
technique The right lobe sias iimilarls exeised. ,\ pjTumdal lobe was totall.e removed 
About S Gm of the poateromeilial porttoiL of th>toi<l pUo*! was left bilateially. Usual sabne 
irrigation and complete hemostasis using black silk were carried out. Closure was made in 
the usual fashion using black ailk tbroiighoat anil no drainage. Tlie immediate po'topera 
tire condition «aa excellent 

The thyroid gland as removeil weigbeit •to Gin. and measureil C by 2 by 0 5 cm It 
was diffusely cnlargcil, friable, am] sawnlar On cut section the surface was beefy and 
uniform in consistency The amount of colloid oppeare<l minimal. Microscopic examination 
showed diffuse hyperplasia {JTg S, A) with fen areas of hjpennvolution of the acini flhg. 
2. B). 

Final diagnosis nna gennine cxophihAitnic goiter. 

rostoperatifeli the patient sraa placed in a aenusitting position. An ice collar was 
tied about the neck Fluid and mineral balance were luaintnineil hr parenteral admimstration 
of Ringer's solution with added S per cent glucose ond 200 mg of loiline as pofasgium Iodide 
Sips of water were allow eil aa desired and a rapidly increasing diet wa* given as tolerated. 
One hundred milligrams of iodine as potassium imlidc were giien by mouth on the seeoad 
day and daily thereafter Tlie postoperatise coome was amoulh The temperature reached 
its peak of F. on the first ilay mib the pulse 132 and respirations 22. Tlicy rapidb 

receded and temaiued normal after the third slay. There was nescr esidente of parathytoi'l 
tetany or of recurrent eerse injury. Alternate skin atitebes were remOTcd on the leconl 
day and the remainder on the fourth das Mie was discharged as improred on the fifth 
day, Not, 30, 1942 

She was seen by me on Jan. 5, 1943, at wlnrh time the basal metabolic rate was plus S 
per cent with the pul'e SO, respirations IS, and blood pressure 140/54 She had taken one 
tablet of imline (aboat 10 rog of iodine) once daily during the mtersal Tliere was a gain 
of weight to 150 pounds aad ehe felt fine Tiie scar was minimal The patient was dis 
ehaigeil a» recoseresl, to letorw if aymptoms rerutte.1 
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This ea.se is set forth as presenting a larc eomplication of exophthalmic 
goiter It also emphasizes the minimal postoperativo reaction which may occur 
follow Miff emergency nppemicetomy in Ihc presence of severe exophthalmic goiter. 
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MAMGNANT SOFT TISSUE TUMORS OF THE LOWER BXTKE3IITIES : 
A RAUICAT^CONSEBVATIYF. TECHNIQUE OF WIDE EXCISION 
AND SKIN OIUFTINO WITHOUT AMPUTATION 

lUi'ORT OK Put 

WIMIUI II JILU-»JC, .IR. M D. \\d1Ienr\ X. IIaRKivs, JI.D , Bvmiuore, JId. 
(From the Derartment ef Sargtry, John* IIoplw rnntrttly Medtcel School and Jlo^ptlal} 

T he inin) 0 Sf oI tins diseusswn ih to present a method for <lcalmg surgieall.s 
■with certain malignant tnmors InsoUing the soft tissues of the lower e\' 
tremities. This method can lie termed n radical-eonscrvativo technique: radical 
in that such an extensile excision 5s done that lanre skin grafts arc ncecssarj , 
conscrvati'c in that amputation is not performed It should he stated definitely 
at this time that \ie arc not adiocatmg this fechnwiue ns a bubstitute for ampu- 
tation nor do we belieie that it iiill giie as high a iHTCcntagc of cures as will 
aminitalioti It vs, however, indicated in eettum eases, particularly when ampu- 
tation is refused, and is in all inslanees preferable to a conservatne local ex- 
cision. While the method may lie applied in selected ca«cs to any type of malig- 
nant neoplasms, it is felt that it can Itesl be used for the slow-growing types of 
sarcomas The lower c.xtrcmities haie been ehasen for two reasons. The first 
is that tumors iinoliiiig tins region maj he eialuated more accurately eon- 
eeniing their local growth and the infiltration of surrounding tissues, and their 
regional melastnscs may be dcmoastrnleil more easily The second is that in 
all patients upon wlioiii this method has been earned out the location of the 
tumor was on the lower extremitv and the palientN with such lesions arc often 
unwilling to haie amputation. Since these eases were reported, this technique 
of radical excision and skin grafting has been applied* to a superficial sarcoma 
of the left forearm in a 32-yoar-oM man Two of our patients refused ampiita- 
lion. The group of slow-growing sans>m.is such ns the fibro-, myxo-, and Hihi. 
H.m*omns make up a relatneh sm.iU group of malignant neoplasms llnwevcr. 
Iieeause they are slow growing, infill rale loe.illj. and are slow to metastasize, ihej 
lcn<l theins(hi-i to burgi'ry with |M>ieiitmlh \er\ gnitif.ving results, and it is 
upon the-s’ eharaetenstws that tlie metluxl to Ih- pr«-seiitwl berr, of ver>' wide 
oxeiMon with ixUnsne skin grafting, is havsl 

Notliing ran Iv aildcd to the pathohegiedeseriptioii of sareom.i.s as a whole bj 
Ewmg’ aiul Wnrixti and Sommer* These tutnoM, iti geiiernl, are thought to l>e 
dcriKsl from eotiruvlive lissur or mcsnthilial ihnieiits Tinir cells an* laid 
down ti|sjn an nluitidaiit vaseiiKir network mhieh gives them a highly vascular 
gross appearance They may grow quite rapidlv. such ns either Ewing's or 
osteogenic sareomas, nr they may grow slowly as dors the group with whieli we 
arc ebielly eoneiTnisl If their nnirso is uninlemiidetl they may re.ieh verj 
large proportions, and when doing so ihej freqmntly iilcf rate or their renters 
Ixsxime nerrotir. With the exerpiion of Ijmpho- anil mel.mos.arrom.ss they nrn 
thought to mctastasijr via the Mootf stream and rorelv do they involve rrgion.il 
Ivmph noilrs However, it was morr reeriitlv elaime,! lo Ewing.' and by Mrver- 

for rubl'i^sll-" Msrrh tl IMS. 
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246 


SURCERV 


<ling, Broders, and Harjtrave,* that the regional nodes are in\olred more fre- 
quently than had heretofore been thought, and an jneidence of such involre- 
ment of 3 to 12 per cent was reported by larious authors in the literature. The 
tumors usually appear to have a capsule which, however, has been shown in 
most instances not to be a true one because tumor cells may be found in the 
surrounding tissuc.s On cut section sarcomas are usually highly cellular, and 
may be quite firm or soft Mieroscopicallj tliej present many different cell 
types In a series reviewed at the Johns Hopkins Hospital from 1035 to 194') 
there were 8 fibrosarcomas, 2 libromyxosarcomas, 3 neurogenic fibrosarcomas, 
1 fibromyxochondroma, 1 spindlc-eell, 1 m>xo-, 1 macrophage, 1 rhaWorayomyxo-, 
1 round-cell, 1 mnsed cell, and I undifferentiated sarcoma. IVarren and Sommer* 
staled that the presence of pant cclb is of s-ahic in determining the patient’s 
prognosis, white Carroll and Martin* in their series found this to be of no 
significance The tumor cells frequently are seen invading blood \csscls, and 
they tend to extend along the fascial planes 

The idea of radical-conservative therapy in the treatment of maligriancies 
of the lower e.xtremitics is not unique here. Phemister,*- * of the University of 
Chicago Climes, has written extensively upon minimal surgerj’ of bone tumors 
invohing the long bones He reportesl excision of even the higldy malignant 
Ewing’s or osteogenic sarcomas followed by bone grafting with excellent results 
Ills coses, however, wore highly selected and only the patients in whom a sery 
early diagnosis was made were treated in this manner. It would seem that 
soft tiwue tumors would be far more amenable to radical-conserrathe therapy 
than would those involving bone The fact that they are more cutaneous, and 
make thcmschos apparent early, enhances an early diagnosis which b essential 
to favorable results with any type of treatment. 

There is some difference of opinion as to the proper method of treating 
such neoplasms The tendency is toward local excision although amputation 
IS adiiscd by some Biek* advocated local excision, to be followed by amputa- 
tion if there were a recurrence It would seem that due to the rclathely be- 
nign characteristics of the tumors a wide local excision would be the treatment 
of choice. The method employed here is based upon these characteristics and is 
as follows: 

Technique . — An incision is made about the tumor in such a manner os to 
include a scry wide margin of skin The greater width should be proximal to 
the tumor in lino with the direction in which metastasis might take place It 
is important to remove a wide margin of skin, especially when e.vcising such 
tumors as melanosarcomas or others which might actually lUiolic the skin. The 
incision should extend through tbc subcutaneous tissue and an even larger area 
of fascia should he removed. It the tumor involves the muscles, those groups 
of muscles should he ablated to an equally radical degree. It is particularly 
important to remove a sufficient area of fascia, because it is along this struc- 
ture that extension of the tumor tends to take place. If at any time during 
the procedure there is doubt in the mind of the operator as to whether or not 
total extirpation of the tumor-bearing tissue is being carried out, a frozen 
section is of value in confirming this. If it is found that such structures as the 
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sciatic nec\c or great vessels arc intimately in\ohed in the tumor, amputation 
is indicated. Since a large area of skin has liecn excised, it must of necessity 
be replaced with a skin graft. As with any plastic procedure this may he done 
at any time, but the optimal time is at that of the initial procedure liecausc 
then the wound is fresh and free from infection. Probably the ideal type is 
the spht-thiekness dermatome graft because a large area of skin may be obtained 
with relative ease. Furthermore, the introduction of the dermatome in 1939 
has enabled the general sui^cons who treat the majority of these tumors to use 
this technique more readily. In most cases a dissection of the inguinal glands 
IS probably unnecessary. However, if the tumor is one of those which not infre- 
quently metastasize to this region, then this additional procedure should be 
performed. Postoperafne x-ray therapy upon most of these lesions is of little 
value. 

The cases of soft tissue, lower extremity sarcomas reported at the Johns 
Hopkins Hospital during the ten-jear period from 1935 to 1945 haxc been re- 
viewed Only those cases which were proved by biopsy were selected and a total 
of twenty-two were found, exclusive of the cases reported m detail m this paper 
The follow-up is o! small value because there is little information in most of 
the records after the patients were discharged from the hospital However, 
there are points of interest in the series which will be discussed briefly. In 
Table I it is noted that the oldest patient was 74 years of age, the youngest 
10, and the average 48 2 years Fifty per cent were between the ages of 40 
and 60 years, 10 were males and 12 females, and 19 were white while only 3 
were colored. It will be noted that there is a wide variety of types which have 
been previously listed. It should be emphasized tliat thc.se tumors arc not 
difficult to diagnose and in all but five eases the preoperative diagnosis was 
sarcoma. One which had .progressed very rapidly over a period of less than 
one month was thought to be a low-grade cellulitis and gave a clinical appear 
aiiee of the same It is the general ojnnion that trauma plays a prominent part 
in the initiation of sarcomas However, only four of the patients (17 per cent) 
in this scries presented such a history, three having previously sustained blows, 
while in one the tumor had dcvclopcvl at the site of a blister. Meyerdmg, Broders, 
and Hargrave* reported a history of trauma in 32 9 per cent of their eases, 
while Carroll and JIartin* had an meidenee of only 5 per cent It is of interest 
to note that the presence of a mass or swelling of the part was the only symptom 
present until late in the course of eighteen cases Initial pain was present in 
only two cases, numbness was observed in one case in which the tumor involved 
the sensory nerves, and stiffness in one m which the tumor was in the popliteal 
fossa in close apposition with the knee joint. The longest duration of symptoms 
was eight years, while the shortest was one month, and the average duration 
was about three years. Carroll and Martin* showed a definite relation between 
the duration and pcreinlage of cures Those jtatienls m whom the tumor had 
liecii present for a long time had a much higher incidciue of cure than did 
those in whom the tumor was of slioit duration t»f the twenty-two cases ei^ht 
patients had ha«l previous excisions of whkh four were multiple. This is in- 
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(Iifip, Hro(lcr<. an<l Ifnrjrrnvc,* that tlio rctsimial nodw arc invotvcd more fre- 
quently than had hcrcfofotv l»ci*n thniight, anti an inridenee of such in\ol\c- 
ment of 3 (o 12 j'cr cent was reixinctt l»y various nuthors in the literature. The 
tumor? usualiy appear to have a raimitc whieh. however, has Ikhmi shown in 
most instances not to lie a true one lieeaim ttimor cells may !« found in the 
surroundint; tiNsues On eiil sarcomas an* usually luphly cellular, and 

may !>c (piitc firm or soft. Mictospopically they present many different cell 
I? pcs In a series resiewcd at the Johns llopkins llospltal from 1935 to 194'> 
there wen- S fihnisarromns, 2 fihrumsxosarcomns. 3 niuroj:euic fibrosarcomas, 
1 fibroinjxochoudromn. 1 spindle-ectl, 1 m>xo-, 1 maerophacc, 1 rhal)dom)omyxo-, 
1 round e<ll. 1 miveil cell, and 1 uudiffcrcntiatcsl sarcoma. Warren and Sommer* 
staled that the presence of {*iant cells is of snliic in determininp the patient's 
prosnusis. while Carroll and Marlin* in their series found this to he of no 
sipuific.inec. The tumor cells frequently arc seen invading hlotyl vessels, and 
lliej tend to extend along the fascial piano. 

The idea of mdieal-rons«'rvative therapy in the treatment of malignancies 
of the lower cxtrvmUies is not unique here. 1‘hrmistpr,*- * of the University of 
CliieuRo Cliiues. lias writlen cxlriisncly upon minimal surgery of Imnc tumors 
mvolvuij! the long Iwnes lie rrporlol excision of even Ihe highly malignant 
Kwuip’s or ostcoBcnie sarcomas followed hv Imne grafting with excellent results. 
Ihs enses. however, were highiv s.-leeleil and only the patients in wliom a very 
early diagnosis was mnde were lre.ated in this manner. Jt would seem that 
soft tissue tumors would lie far more amenable to radie.ahei»»ervative therapy' 
than would those iinohing lione The fact that they arc more eutancoits, and 
make ihnnsches app.ifcnt early, rnhanevs an early diagnosis which is essential 
to favorable results with any tyj«-of treatmenf. 

There is some di/T"eretic<' of opmrori as to the proper mcthtxl of treating 
swell ncoplrt-sms The fciulciicy is toward local e.xcision although amputation 
IS advised by some Hick' n<lvoc.ilcd local excisioji, to bo followecl by amputa- 
tion if there were a recurrence It would wem that due to the relatively be- 
nign clinr.ictcnsfios of (be tumors a wide local excision would be the treatment 
of choice The method employe?! here is Ikisc< 1 iqion these characteristics anil is 
ns follows; 

TVc/infquf — An ineision is m.s<{e ftl*ou( the tumor iu .such n mariner as to 
iiieliide ft very wide margin of skin Tlie greater width should be provimal to 
the tumor in line with the <Iirwlion in whieh metastasi-v might fake pbee. It 
is imiKirtnnt to remove a wide in.irgiii of skin, espeemily when excising such 
tumors ns meianosnreomas or others which might nctiially- involve the sUn The 
incision should extend through the aulieutaneous tissue and nn even lai^rer area 
of fascia should bo n-moved. If the tumor imolves the nuiselcs. (hose prwuf« 
of muscles should be ablated to nn equally radical degree. It is particuary 
important to remove a suHicicnl area of ftuscia, licenusc it is along this s roe^ 
turc that extension of the tumor lends to take place. If at any time danUo 
the procedure there is doubt in the mind of the operator as to vvhether or no 
total extirpation of the lumor-benring ti-ssue is being earned out, a r<Ke> 
section is of value in confirming this. If it is found that such structures as 
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])miu\vs cxciMOM'i Postopcralive *-iay troatuient instituted in clesen of 
the enses. the results of Mliieh are not knottn Tiie follow-up is qjiito incom- 
plete Tlie pjitient nith the round-cell sircoma liseil for fne years three months. 
One with au unidentified and one with a fihrochondmmyvosorcoma died at the 
end of two jears, one died on the twentieth postoperatne day of a pnimonnrj 
emhoVism, and two were well after !mn“>ears 

C\SC RITOttTS 

Case 1 — J. fl , a ST-jenroM white man, wiui a<linitto<l In itie liexpslnl No» CC, lOH, 
utatinir that four jear* pr«iou«lj-, la 1940, he alnick the left lee apiinst the emergency 
brkke of an auto, aail about three moalha later notiool a jnetting at the rite of injuri just 
below the knee. In eiglit montli* it hn<t rearheJ the eicc.of.nn egg ami was inci«eJ. The 
lump rcmaiBcJ and grew at a moderate rale until aboul^ooe'yoar liter, when it was three 
times thii *iie and wai eifi«»l Pii monihi liter if'r.ajqanre.I nn.l grew merre riijudU 
About two months prior to ndmi<«inn the aohle bigiin to >«<ll <m stnmling lie liml lo«l no 
weight. 



Fig 1 — Grafted are 


Phjsical esaminntion showed n maltilobular, finn, bluish red miss on tlie inner aspect 
o{ the left leg eleinteil 3 cm. aboie the sniroandiDg surface and iiieawiriiig 12 by 13 cni 
There were two well healed ecara oier »t No palpable inguinal lymph nodes were felt. On 
Pec. 2, 19it, the lesion was biopsied and a patbcAogie reporl of fibro'lrcomi wns obtained. 
The patient was offered a supracondylar ampiitatioix but refused Thus as an alternative a 
very wide extisiow of the tumor mass was perfonneit, remoiing shin, subcutaneous tissue, 
fascia, and muscle down to the tibia over the medial and anterior and posterior aspects of 
the leg from about 20 cm. above the medial malteotoi and eciending upward about 10 cm 
on the thigh. The eicised tissue, including the tomor and surrounding normal tissue, weighed 
1JD75 Gm. The area, was so large (lib sq m. as determined by measuring the tracing with 
a plammeter) that only about two thirds of it was covered with three spbt thickness dermatome 
grafts at this time. The postoperatiTC coarse wav nnetentful, and six days later the remain 
mg portion was coveted with two deTmateaie grafts in a similnr rriTiWner. All of the grafts 



24S 


StTRbl Kr 


Table I. AsaWsis or Twenty Two Cases or Sopt Tisspe Sabcoii«s or the Lo»ek 
Exteejuties at the Johns IIopKi\s JIdspital, 19331045 







MULLER, JR , AND HARKINS: MALIGNANT SOFT TISSUE TUMORS 251 

Case 3.— W. n., a 51-year old banker, first entered the Joins Hopkins Hospital on May 
29, 1946 with the complaint of a nodule on the inner lower right thigh which had been 
biopsied elsewhere three daj s before with the finding of spindle-cell sarcoma. The patient 
had noted the lump for six weeks. A radical eonser^atiie operation was suggested (after 
consultation with two other surgeons) and to this the patient readily agreed, so it was 
performed on June 3, 1946. 

An oblique incision was made below the inguinal crease on the right and extending 
medially and downward for about six inches. Throogh this incision the inguinal and 
femoral Ijmph glands and the entire upper end of the saphenous vein were removed The 
lower end of the incision joined a eirenlar excision around the previous wound with a 
margin of about three inehea on all sides This circular excision was 19 cm in diameter 
and was done with the cuuterj down to and including the mu<en)ar fascia. The entire 
length of the gracilis and aartonus muaeles beneath the circular excision was removed in 
one block with the superficial tissues At no point was the original wound opened into or 
were tumor or edematous tissues seen. The femoral vessels lying in Hunter’s canal were 
somewhat exposed by the muscular excision, and lay at the extreme lateral side of the 
wound. To cover them up, a relaxing incision was then made 11 cm, to the right of the 
circular wound and the edges of the latter were brought elo*er together by suturing them 
to the muscular fascia The resultant defect was then only 12 by 10 cm instead of 22 
by ll cm. as it had been before partial closure. A single dermatome graft was then taken 
from the lateral surface of the right (high and applied to the relaxing inei*ton and to the 
circular defect. The relaxing incision had allowed the nain flap to be brought over to 
eover the femoral vessels which had been exposed in Hunter’s canal. An elastic com 
pression bandage and a plaster cast were (hen applied. The specimen showed as iscom 
plete original removal, but no spread of the tumor 

The patient was discharged on the seventeenth postoperative dav with the wounds 
and the grafted arras almost healed He played golf soon after and vihen last seen six 
and one half months after operation showed no sign of recurrence. There was little loss 
of function In the right leg and only a slight pitting edema on the inside of the right ankle, 
but a swelling was not demonstrable on actual measurentcat. 

Case 4.— D. S , a is year old colored schoolgirl, was first admitted to the Johns Hopkins 
Hospital on Oct 11, 1946, complaining of a painful lump on the upper medial aspect of the 
right calf. This lump had been present for eighteen months, two months before admission 
had started to grow more rapidly, and one week before admission had begun to discharge 
bloody material. Examination revealed an ulcerated mass 7 cm. in diameter which pro 
Iruded 4 5 cm above the surface. 

On Oct. 15, 1940, a fairly radical excision of (he mass was performed.* A large 
elliptical lociMon was made about the tumor with a two Inch margin below, and a greater 
margin above The fascia of the gastrocnemius muscle was removed with the tumor. It 
was then noticed that there was a 1 by 2 cm. extension of the tumor at the center of the 
wound into the outer surface of the gastrocnemius muscle, so a portion of the muscle was 
removed A dermatome graft was then taken from the opposite thigh and sutured into 
ihc defect. At the same lime, the right femoral lymph nodes were excised through a 
separate incision. 

The pathologic examination revealed a localized endothelial sarcoma, probably of a 
radiosensitive type. The femoral lyroph nodes showed no metastases. The patient was 
discharged from the hospital on the fifteenth postoperative day with the wounds and the graft 
almost entirely healed the was given roentgen therapy to the right groin (3,000 B) nnd 
when )a«t seen three months after operation showed no signs of recurrence, but there was 
some swe lling of the leg l>olo« the grafted area. 

'll> Dr Dnice F'ranz 
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remajoeil viable, and the patieat was discharged oa Jan. 6, 1945. with only a few eraaU 
granulating areas. After that tune he pn^res^ed very well. There was no evidence of 
recuwBce or metasfa«es nien last ecen taratyfonr months after the operation, and the only 
difficulty was nuld occasional swclliag of the leg below the eiciaion when standing for long 
periods of time 

Case 2 — JI S J, a 3S year old hoosenife, first entered the Johns Hopkins Hospital 
on Feb 18, 1912, mth the chief comydajnt of progressive enlargement of a mole on the inner 
aspect of the lower left leg Family history and past history were not remarkable. As far 
as the patient knew the mole had been present all her life, and in July, 1941, it began to 
become suddenly larger, until admission on Feb 18, 1942 

Physical examination showed a hard, blmsh, hmrlevs, raised area about 2 cm. in dia 
meter. About it were many similar areas measunog approximately 2 to 4 mm, over a radios 
of about 3 cm There were no enlarged mguitud nodes 




Fie 2— Crafted area oa medial surface of left lee. Patient M 3. Keauit on twelfth day altet 
excision of recurient malignant melanoma. 


The area was excised and a single full thickness graft applied. The pstieftt was dis 
cJiarged on hlarch 15, 1.942, and the area was healed. The course was nneventfol ontil 
Febrnary, 1945, when she noticed a small dark nodule in the center of the graft. This 
nodule began to grow rapidly, and seieral months later a similar nodule appeared in the 
skin about 10 cm. above the first and then another about 10 cm. above the second She had 
lost about twenty pounds in weight. 

Physical examination revealed a Untsh mass about 4 by 2 cm m the graft, and two 
similar lesions 2 by 1 cm., and about 10 and SO cm , respectively, above the first Several 
smaller, moderately firm inguinal nodes were fell. The chest was clear by x ray cianuna 
tion. The patient refused ampntation, and on Oct. 18, 1945, a radical excision and skm 
grafting were performed This excision removed the skin, subcutaneous tissue, and 
over the entire medial aspect of the leg and the thigh to 3u«t above the knee On Octo ^ 
23 a radical excision of the left inguinal ^ands was peeforined The patient was discharg 
with the grafted area almost entirely hnled on Nov. 12, 1945. She had a recurrence proven 
by biopsy below the grafted area in September, 1946, following which a Callender am 
putation was done on Sept. 25, 1946. men last seen four months Uter she showed n 
sign of recurrence. Although this type of tumor is not suited for this pneedore, i w 
performed only because the patient would not onginally agree to amputation. 
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CASt 5 — K. C , i» 3'! \».ir oM colurol divurced voiuun clerV, first entetcil tlie Jubns lloji 
kins !Io<i'itiil on AuR 21. coinpHiiiiiig of a lump on tlie lateral surface of the right hip 
of two ji'urs’ Juration. This lump iiCRan fo grow more mpiJly six month# before admission, 
nttaiDing the sire of n snialJ omnge. The lamp barl W«1 slightlr for one necic, bot fa# pain 
less It jirojceteil about 3 cm. al> 0 Te the akin sarfaec. 

On Aujj 23, 1910, tlie lump was excised* by nti elliptical incision, the anterior portion 
of which lay along the iliac crest. The faseia ovetlyinff the gluteus maxinius inQ»cle was 
removoil with the tuiiinr A dermnlome graft wts appiieil to the defect, which measured 16 
lit JO cm , four iiionflis nflcr <>]s‘rnlii>n after the contracture of healing find occurred. Ismail 
deep grafts were applied j,> n email aoliealrvl area on JO, JOJO, and fhe psfieitf was 

di«<linrge<i two weeks liter 

I'atUnlngii; exiiniinBliun rcs>*nleil a well rtUApsulated lump 4 cm to diameter which 
stiowed n Mruciiirp Ijpicnl of nrarogwnte leirioina on nucroMopic examination When last 
swn fiM‘ iiumths after di-sItHrge thw ]>slienl sliowrit n<> sign of rccurrenic 

COIIUKVT 

II H futlj rcali7(Hl tiwl the n-pori of oiilx five patients vritli such a short 
ru'itoperalne follow -up can tea<{ to few itofinite coi’clusions. One of the five 
pHtients fCttso it tlcvclopetl a rrctimiiee ami (he leir «as ntiipufafed cleKn 
months after the ratlt<%jl-wn«:ervofnf operation Ilovrcver, as has boon pro- 
vimisly jvoijilcd «ijt. the petteraJ lendeney h tovtnnl an inade/juste JwaJ excision 
t»f Biieli tumors Since many of iht^e p.'itieiit.s refuse ompiifalion, the choice is 
often not lictwecn nulio.il local excision an<l aiiipiitation, InU between radical 
local excision mill couxcrx’ativc local excWon. Because of the relatively 
lieiugii clmrnctt’Mxtics of local growth ami infiltration and late nietnstaaU to 
other regions of these tumors, ami because they are now infreiptently decep- 
tive by their false eaiisules, we wish to point out that local removal will give 
good results in selected eases and to emphasite that the excision should be 
sulTiVicntly rndieal to eradicate nli tunior-beanng tissue When amputation 
IS ix'fiiscd, this ((rhi[i<(iie, (uvperJy applied, is sufficiently superior fo conserva- 
tiv 0 loeai excision to m.ike its t>erfonnnne<» worth the extra time and trouble. 

M MSI.XKV 

1 In ccrliiin eases of supcificMl malignant tumors when amputation is re- 
fused, on extremely wide local excision with the immediate application of larg® 
skin grafts h.is ceitain adsaiitnges This methwl wc have termed the radical- 
conservative method since it doch not involve amputation. 

2. This leehnniuc is the treatment of choice when the patient has refused 
amputation and may give almost ns good results ns amputation in so far as a 
cure is concerned m the management of many malignant tumors, particular y 
those of lesser malignancy which involve the lower extremities. 
structures such as the sciatic nerve arc involved, the method is coJitrainaieat 
and amputation should be done. 

3. Five cases arc presented of the application of the ladkal-eonseryative 
method of dealing with superfidal malignant tumors of the lower extremities 
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(levdopcd by » V» l> P- n>«l” »• •■'25 r-P”'- "diialiiig » hieli vacuum 
pump (VP), capable of producinp a vacuum of 0 0003 mm. of mereurj'- The 
rapid intermittent ’ pcrcussiona arc Irnu'UniUcd to a svirgc chnmlwr (5C) of 
1,000 c.c. capacity. The negative prewure (AT) is mensiircd by an ordinary- 
U tj^pc mercurj* manometer (JlgM) and H transmitfcil to the drainage jar (/)) 
by 4 mm. copper tubing. The joints between the metal screw cap and each of its 
penetrating tni)es arc soldered for airtightiiess The negative pressure developed 
is maintained at a predetermined level bj a nicrcurj’ valve (//firV). This valve 
consists of an 8 by 1 inch lest tuW vvith accurately fitted t«o-hole rubber 
stopper, through one opening of vvlueh a glass lube, 3 or 4 mm. in diameter and 
open to the atmosphere at one cud, pas-scs through mercury to the bottom of the 
test tube. A short length of glass tubing passes through the other hole of the 
rubber stopper and is connected to the suction line between the surge chamber 
and the drainage jar by 4 mm copper tubing 



To increase the amount of suction, rocrcurj' is merely added through tlie 
open glass tube of the valve, the degree of negative pressure being equal to the 
length of the mercurj’ column between the immersed tip of glass tubing and the 
meniscus This length is alwaj-s equal to the difference in height of the mercury 
columns m the two limbs of the manometer (/fglf), since greater suction than 
this will be neutralized by air drawn through the open glass tubing. In opera- 
tion, therefore, there is a shimmering or bubbling of the upper surface of the 
mercury in the valve due to the neutralizing air. The effect is to maintain the 
negativ'e pressure at whatever the effective column of mercury is present in the 
valve. 

The four pet cocks permit the suction to be available for four patients. 
Whatever cocks are not in use are turned off. With the arrangement described, 
the patient sleeps without being disturbed, and may sit in a bedside chair during 
the day, or stand at the bedside, without interfering with the operation of the 
sjiatlon. 


A CONTROLLED SUCTION APPARATUS FOR 
GENERAL SURGICAL USE 

. Carroli. J. Beu^ 31 D., Lova BEACrr, Caup. 

ISIRODUCTIOX 

C ONTINUOUS suction of a predetermined degree is often mandatory in the 
postoperative care of surreal disease^? Common among sueli cases aie 
those of thoracic empyema and intestinal fistulas. The principles involved in 
the surgical treatment of thoracic empyema have been reviewed hj' Carlson,* 
Connors,* Heuer,’* and Beilis and Chumej .* Each author has emphasized the 
importance of early and adequate thorac(Ktomy, within the limitations denied 
from the investigations of Graham and his students, *'* and has stressed the value 
of suction At about the third week after the onset of acute empyema, when 
mediastinal and diaphragmafie stabilization is tisually adequate, open 
thoracotomy may be permitted without embarrassment of the ntal capacity duo 
to mediastinal shift Re-e.vpansion of the lung following thoracostomy is largely 
a function of the synecluac between the visceral and parietal pleurae, and may be 
accelerated by continuous suction applied to the thoracostomy tube To this end, 
various devices for applying tidal irngation and suetion to the thoracostomj 
tube have been suggcstoil bj d'Abreaii,* Hart.'*-" 1\’angenstcen,‘' Lloyd," 
Hochberg and Fiore,” Neville,” Touroff,'* Wemberg and Sperling,” and 
Bclhs ‘ 

In the presence of bronchopleural fistula, constant suetion applied to the 
thoracostomy tube is imperative lest the pus be aspirated into the bronchial tree. 
In tlie tedious management of intestinal fistulas, the nursing care parallels the 
nutritional problem m importance It is well known that stomal narrowmg 
in surgical ileostomy performed for chronic ulcerative colitis or in ettra- 
peritoneal intestinal resection performed for ischemic necrosb or for regional 
enteritis is enhanced by continuous suction applied to the abdominal surface. 
The ancillary effects of suction applied to traumatic intestinal fistulas are 
recognized similarly 

It is the pui'jiosc of this communication to describe a controlled constant 
suction apparatus similar to the one used at the University of Jlinnesota 
Hospitals 

VPPVRVTUS 

The tube coming from the patient is connected by a glass or metal ^ tn^ 
to an additional 2 meters of pressure tubing attached to one of four pet coc s 
(Fig 1, PC), each having an internal diameter of 8 mm. A common carrjo , 

1 5 cm. m diameter, is abruptly turned through the metal serew cup of an 
ordinary 2,000 e c. dram jar (D) for receiving the exudate or irrigant. A s o 
length of intravenous tubing is attached to the third limb of the 3 tube an 
clamped shut, being present for intermittent introduction of irrigant and or 
occasional measurement of the cavity- capacity, if used for empyema Suction « 
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After surgical dminase of an empyram pocket lias been established bv 
Use mserlion of a tvibc with mnltiple perforations into the most dependent and 
posterior portion of the cavity, an airtight seal is made at the point of entrance 
of the tube into the chest. This js done 1^- pulling the tube through a rubber 
sponge saturated with yellow petrolatum or h.s surrounding the site with 
meehanie’s waste similarly saturated. SluUiplc strips of adhesive tape, 6 or 8 cm. 
wide and 40 to OO cm long, farther eompress the sealing mechanism to insure 
airlightness The degree of suction iisetl in cmjnema depends upon the acute- 
noMS of the disease An e-irly cnipjrma pocket may require 20 mm of mercuiy 
negafiie pressure, whereas an older pocket with a less elastic visceral wall may 
nceeji-sitiite ns much as 100 mm of mercury negative pressure. The degree of 
obliteration of the pocket may l»o measured by means of the V tube To do thu, 
t!ic motor is switchwl off and sahne solution nllmred to run into the empyema 
pocket by gravity through the etlra limb of flic Y tube until the liquid over- 
flows The tip of the V tulic limb is held at the level of the upper limit of the 
empyema pocket, and the saline solution h never admitted with evfra pressure, 
such a.s with a syringe, for by so doing, the adhesions formed may be broken 
arnl the healing attained niilliflevl If the eviidate is very Ihiek, containLag, 
as it often does, clumps, it may Ik* neces.sary to dilute it every four or six hoars 
by introduction, in a .similar manner, of an irrigont. 

The number of dressings required in the case of intestinal fistula is markedly 
reduced by taping the suction tube to the aUloroinal skin Multiple perforations 
of the rubber ttilio. which is fired in place to lie directly over the fistula, permit 
the drawing off of exenuions which may contain particulate material of such 
dimensions which would occlude a single-hole tube The apparatus has been 
found to be luviduablo for this purpose. 


COMMFJa 

Open or closed drainage, of course, must be deferred in empyema until the 
siiipncumonic stage is over In the mctapneumonic or postpneumonic stage, 
Miction is a definite therapeutic aid In empyema thoracis, due to conditions 
other than pneumonia (such ns fractured rib with laceration of the lung, gunshot 
or impalement wounds), the stahility of the mediastinum and diaphragm is 
awaited before cstablislmig thoracostomy. Additional infonnation is given by 
Ibc cellular content of the pus However, the establishment of bronchopleura 
fistula must bo considered a surgical emergency, whatever the degree of pleura 
thickening or density of the pm 


nuMsiaRi 

The application of suction to the treatment of empyema thoracis end in- 
testinal fistulas IS discussed hiiefly, and an apparatus for this purpose ineor* 
porating a mercury vahe for regulating the degree of negative pressure is 
described. 
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quently, field hospitals were located only three to four miles from the front. On 
several occasions (when the rivers Saar and Sloselle were being crossed) because 
of blown-out bridges and the hazards of fire, it took some of the p.itients as long 
as forty-eight hours to arrive at the field hospital 
' Preoperalive Management — It was imperative to improie the general con- 
dition of the patients before undertaking definitive surgery Most of the 
wounded were admitted in a stale of shock, and were immediately taken to a 
prcoperati\e tent, where the extent of their injuries was c\aluated and shock 
therapy instituted by special shook teams Patients were prepared for surgery 
by transfusions of blood, plasma, and semm albumin when a\ai1ablc Blood, 
which was deliiered daily by blood bank trucks, was of utmost value in pre- 
paring and fortifying the wounded for sunjery Treatment consisted of restora- 
tion of the circulatory blood volume by tlic rap'd administration of blood and 
plasma, and of serum albumin. Blood was considered decidedlv pieforable, and 
the ratio was consistently kept to at least 50 per cent blood of the total of fluids 
administered. Dependable studies of blood solume losses made in fonvard hospi- 
tals .indicate that soldiers seriously injured have averaged a loss of at least one- 
third of their total blood volume It has Wen slated by Cutler that a blood 
pressure of 85 mm of mercury s.vsiolic usually indicates such loss of one-third 
of the blood volume 

The amount of fluid given varied m each cose, depending upon response of 
the indtv idual patient A level of systolic blood pressure of at least 100 mm 
of mercury was regarded as desirable prior to operation An improvement in 
pulse volume, indicating an increased cardiac onlpul, was considered almost 
ns important as a rise in blood pressure Not uncommonly, 3 to 6 L. of fluid had 
to be administered before the patient could be taken to the x-ray and surgery 
tent. Very few patients were admitted to the operating tent without having 
l\ad at least 500 c e of blood adminislcrcvl 

The infusions were given rapidly, and the response to adequate replace- 
ment of blood volume loss was often very gratifying Two or three veins were 
frequently chosen for simultaneous administration of fluids. The external jugu- 
lar vein was often utilized by the anesthetist who administered the fluids in fhe 
operating room The femoral vein was oecasion.slly used in emergencies, no 
other veins being available 

Blood was practically always on hand, and wa.s usually supplied in (ho form 
of Alscvcr’s solution (500 cc of Wood and 500 ec glueosc and electrolyte) It 
wa-s delivered to the field hospital ten days after it had Iveen drawn in New 
Vork or Boston. Cutler, in a recent report, stated that from May 22, 1944, to 
May 31, 1945, St'S, 291 pints of hlood were used in the European Theater of Op- 
erations, 194,712 pints were flown over from the United States 

.Scrum albumin, when available, was very helpful and useful in combination 
with blood. The response to 100 ce. of semni albumin ndmini<!fered rapidly to a 
pulseless patient in deep shock was often dramatic. 

Shock was further treated by the elevation of the foot of the litter in a 
iixKlifiwl Trendelenburg position. Oxygen wa.s administered in all cases of se- 



SURGERY or WAR WOUNDS OF THE ABDOilEN 
A Revifw of Ont: Hundred ConsecuTO'e Patients, Opervted Upon by a SiNCie 
SuROiCAi, Te.vii, W’orkixq is Forward Areas in the 
European Theater of Opfritioxs 
lA)riN Si-j-iiMNc., M n., Re\fri.y Hills, Calif , Lfavis II. Bosueb, 3I.D, 
Richmond, Va , and Harold Zimmmfriian, M.D., Evansville, Ind. 

I N WORLD WAR II, the mortality fnmi abdominal wounds has been less than 
c\er before However, penetrating wounds of tlie abdomen still must be con- 
sidered as among the most serious casualties of warfare. 

The necessity of early operation in eases of penetrating' abdominal wounds 
with visceral damage is now acecptcil so generally that controsersy on this sub- 
ject which went on before World War I has now eompletcly ceased. 

The ineideneo of alKlonunnl svoiinds in the European Theater of Opere‘ions 
was 5 2 per cent, ns compnrwl with 43 6 per cent for the lower cKtremities, 2 per 
cent for the upper evtrcjnjties. 4 4 per cent for Jhe chest, and 32 5 per cent far 
the head and iieek 

This series in presented to help evaluate the importance of some of the fac- 
tors iiiflueiieing the outcome in patients vvilh abdominnl injuries. It is a record 
of part of the cxiicricncc of a single surgical tenm, opemting in fonvard field 
hospitals of the Thini Arm.v. «n its Irelc /rum Normandy through France, Ger- 
many, Austria, and Creehoslovakia A surgical team consists of the surgeon, an 
ossistant, an anesthetist, a nurse, and two enlisted men, traveling as a unit under 
orders of the urmj surgeon, to those field hospitals earrj ing the heaviest load. 

Field hospital units were set up to support each division. The capacity of 
each unit itas approximately 30 to 300 patients, and when filled to capacity it 
was leapfrogged by another similar group Two surgical teams were assigned 
to each hospital, each team operating n twelve-hour shift. With the develop- 
ment of n heavj- backlog of patients, it often became neecssarj- to reinforce iho 
operating personnel by the addition of more surgical teams. 

Since It was necessary to remain moblJe, all patients with abdominal injuries 
were evacuated as soon as thej- became transportable, which was usually seven to 
ten day.s following surgeiy. Such .i period of postoperative stay in the hospita 

was recommended hj the theater surgeon, and was usually of adequate duraUon. 

During periods of stress, wilb the hospital under shell fire, it sometimes 
became jicee.ss,irj to cvaeiinlc patieuts earlier. In times of rapid advance, 
sui^io.il teams were then sent forward to work in the clearing stations, leavunp 
the hospital patients with so-callcd bolding companies. 

Treatment of abdominal injuries was definitive in character, and m ni 
instances complete. The majority of patients arrived at the field hospital wi i 
from six to twenty-four hours following injurj’. The time of arnva 
course, dependent upon many factors influencing the chain of evacuation, 
nec^lvfd for pmWIcation. April S 19IC 
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night, because of liaranloiis enemy fire, nnd jet, forty-five patients with ab- 
dominal and chest injuries were operated upon by two surgical teams, without a 
single surgical death. The only death in tins pp-oup occurred in tlie preoperathe 
tent, nnd wns due to irrcsersihlc Khoek resuliing ftsitu hilateral traumatic ampu- 
tation. Some of these patients were admitted ns late ns sixty hours after in- 
jurj’ It is likely that those most seriously ssoiindcd must lia\c died heforo reach- 
ing the field hospital. 

Of the foiiHecn patients who diwl, the nserage lag from injury to time of 
njieration was fourteen hmin Twehe of these were in profound shock upon 
admission It is mten-sting to note that the lime lag for all cases in which it 
was recorded (scienty-two) nseragetl la 6 hours, indieafiug again th.it the time 
factor IS prohahly not ns important ns heretofore nssiimcd 

The extent of injuo the degree and iH'rsistenee of shock arc of such 
primnr^ importance that the <lehi\ of surgical tiefllmcnt can ho regarded as rcla- 
tirely less entieal The danger of infection which is so closely related to the 
time intcrial before opcrnlioii has l>oeti eonsiderahlj reduced ns a result of 
ehemotherapj. 

AnfsllifMii — Kther w»s the aiiesthelie agent of ehoteo It was admiiii:>tcrcd 
preferalily through an oiidotracheal tiilie The liihc n/Tonls better control of 
the respiralorj cxehiuigc and d<‘pth of anesthesia Opportunity for aspiration 
of foreign tnatcrini was thus tesM-nod. and the prexention of postoperative pul- 
monar>' complications llirough easy therapeutic aspiration of Truicus nnd secre- 
tions in the hronehial tree was considered important. 

The addition of hilaloral interoostal Mock with novocain was found to be 
helpful ill securing relaxation of the abdominal wall and facilitating the 
operation, espeeially m those poor-risk patients in whom deep anesthesia was 
likely to result j» a further drop of the blood pressure Curare was not 
available, and would probably have been eontranidicated under the prevailing 
« ireuinstanees 

.Visjde5 Producing the IVoioids — The lyiie of missile and the nature of the 
wound ptovluced liave apparently little effect upon the rate of mortality It is 
rather the extent of the injury and amoimt of visceral damage, reflected by 
shock and hemorrhage, which arc the decisive factors It might be said that 
abdominal wounds due to inort.ar fire were the worst seen, in that they were 
multiple The thTough-and-thTOUgh injuries made by rifle and machine gun 
bullets were much less severe 

Incision . — The location of the wound and the site of the missile and foreign 
bodies, as indicated by the x-ray examination which helped visualize the course 
of tlie projectile, were important factors in planning the incision For through- 
and-through injuries in either the right or left upper quadrants, transverse 
subcostal incisions were utilized as often as possible. Long pararectus incisions 
were reserved for patients with multiple injuriis Colostomy, when indicated, 
was usually done through a smaller stab wound, lateral to the incision Drain- 
age of the peritoneal cavity was deemed necessarj- only infrequently. The retro- 
peritoneal spaces involved, however, were drained almost routinely Closure of 
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verc shock, especially to those patients with associated chest injuries. Large 
doses of coramitie, 10 to 12 cc., seemed to be of some value in a few cases, when 
p\cn together with replacement therapy. Patients were not moved, often com- 
ing to the operating tent on the same litter on which they were admitted. The 
patients were operated upon on this litter, and moved only to a cot in the post- 
operative wartl. 

A few hours’ dela\ to prepare the patient for operation was found to he 
justified. Failure of the patient to respond to therapy within two hours, or 
relapsing shoek, usualls indicated eontiniiing internal hemorrhage. Thb neces- 
sitated immediate c.\p|()ratinn in spite of the risk invohed in the presence of 
shock. Two deaths on the operating table occurred in this group of cases. 

Delay between admission and oi>cmtion was iLsually not more than two to 
four hours Occasional further delay was due to large numbers of casualties 
admitted within a short period 

Concomitant with the improvement In the gencml condition of the patient, 
a (Mrcful appraisal of the abdominal injury was made. Wounds of entry and 
esit wore examined. The jiossibihty of missiles entering the abdomen from 
alwic fJirotigli (ho diaphragm or from lielow by way of the buttocks, back, or 
tbighs was considered 

As soon ns the patient 's condition iiermlltotl, x-ray examination of the chest 
nn<l abdomen was made The eb«*st was x-rayeil in cverj* case of abdominal 
injurj and tlio abdomen in evety ease of chest injuiy in onlcr to determine the 
location of the missiles, to decide whether i>enelration of (he peritoneal cavity 
had taken place, and to help in planning the operative procedure. Urine exam- 
ination was (lone roininolv in all e-sMs; whenever the patient was unable to void, 
e.itheteriziitioii wius carried out and In e-iM? of hem.vtiiria on Indwelling catheter 
was left in place Hematuria due to kidney or bladder involvement was quite 
eomnioii Hodiil iiiul jiroetoscopie examinations oceasionally revealed previously 
iiiidingnosed injuries of the lower bowel. 

Kvery patient admitted for intm-alxlominal injury liad the stomach emptied 
b> gastric siietum before lie was taken to the surgical tent. Preoperatbe gastric 
suction pn’veiiled acute gastric dilatation and diminished the likelihood of aspi- 
ration of vomitus, with its dire conseipieiiees. At the completion of surgery the 
indw'clling gaslrie catheter could often be tbrcadwl into the duodenum, assuring 
a smoother eonvnlescciiec, especially if suture or resection of the small bowel 
had been pcrfoniicd The Jliller-Abbott tube was successfully used in a few 
ea.scs of small bowel obstruction winch developed during the first posloperati'C 
week. 

Ill spite of the fact that the front line was only a very few miles away, 
the time lag between injury and admission (o the hospital vvns often quite 
coiisider.able. The average interval for seventy-two eases of which such rec- 
ords were kept was 156 hours This time lag between injury and surgical 
care has long been considered a major factor affecting the mortality Mte. 
However, that it is not the only decisive element is illustrated by the fae 
that for a period of about one week (the crossing of the river Saar b> t ^ 
OOtli Division) casualties could not ho evacuated across the river except a 
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There were sis deaths in cases in^olvinc injtirj’ to the small Riit. The 
mortality in the cases of resection of small Imwel was approximately the same ns 
in those in which closure of multiple perforations was done, in spite of the 
fact that resection was rcsnrtcsl to only when the cxtensisc injury to the howcl 
precluded simple closure of the perforations. There serre nine resections of the 
small bowel, with two deaths. In Imth of these fatal eases the patients were 
admitted with evisceration ; in one there was markofl insolvemcnt of the terminal 
ileum and practically complete destruction of cocum and oseendinK colon. Re- 
section of the terminal ileum and riRhl side of the eolnn had to ho done with ileo- 
colostomy The defect in the alxlominal nail was so Rreat that elosiirc could he 
accomplished only b\ substitutinR a larRC petrolatum pack for abdominal wall. 
The patient died two days Inter of pulmonary coniplicatioiis The second death 
followinR resection of siunll ruI oeeuris'd iit a patient with extensive injury to 
the colon ns well as to the risht am. with dcstniction of the brachial artci^. 
The arm had to he amputntwl. The patient die<l within twcKe hours of irre- 
setsible shock. 

There were nineteen cases of injuries to the small howel, in which simple 
closure of multiple perforations was done Kour deaths occurred. One patient 
liad compound eommmutcd fracture of the femur, cvi.seorntion, and six per- 
forations of tlio small Ruf The second bad laceration of tbc colon, small bowel, 
and inj'urj to the spin.sl cord The third was admitted wjlli fractured femur, 
ruptured colon, and ten perforations of the small put Tlic fourth had ten 
perforations of the ileum as well as injur>* to the region of the loft ureter. 

Colon. — In twentv-six eases, injury to (he colon was noted Eight deaths 
occurred m this group All of these wore assoeiateil w ith soi ere injuries to other 
siscera, as small bowel or kidnej, or with fractured femur, evisceration, and 
severe shock. The small bowel plus the colon were injured in four of these fatal 
eases, kidnej plus colon in (wo eases, liver, stonuieh, nnd colon in one case; se- 
\ere rctroiieritoneal heTn.stoina nnd colon in one case Toloslomy was alwaj-s 
carried out for injury of the colon, and m cases of injury to the rectosigmoid, 
the perforations were closed and colostomy performed on the sigmoid for com- 
plete diiersion of the focal stream Colastomy was done routinely for all in- 
juries to the rectum. Slassive inundation of the pentoneal ca\ ity with the fluid 
feces, through multiple perforations of (he lower small bowel and colon, es- 
pecially if associated with massive retroperitoneal hematoma with kidney in- 
jury, seems to be produeti\ e of severe unremittmg shock This was true of each 
one of the eight colon cases wi which the patient died The role of massive bac- 
terial spillage in establishing deep shock has recently been emphasized by Jarvis 
and associates. 


Table II. Mortality as Xtfecizd by Associatep Ikjcrt or the Colo-j 


ASSOCIATED nrjTIRT 1 


■EBM 


Kmall bojTel injury without colon injarj 

17 

2 

117 

Loloa or rectosigcnoid injury without smalt 
bowel injury 

15 

4 

26.6 

Colon plus small bowel iniury 

11 

* 

363 
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the jneisionis «as accomplished in layers with internjpted silk, with the addition 
of hea^•}• retention sutures, spaced about one inch apart to include all layers. 
The skin was not closed in wounds \Tith marked contamination. Wound in- 
fections \rere not encountered during the seren- to ten-day stay of the patients 
in the field hospital. 

Extent of 1 ijceroZ fnjijri/.— The mortality was directly proportional to the 
extent of visceral injury. There were 14 deaths in this series of 100 cases, and 
each of these patiente had stifFered multiple injuries. The organ most frequently 
injured among the fatal eases s\as the colon. Very few instances occurred in 
which only a single sisciis was afTccted, and no patient in that group died. In 
the following discussion of abdominal war wounds it should be noted that only 
multiple injuries affceting several risccM caused the fatal outcome of cases 
Each fatal ease, therefore, apjicars in the following under as many headings as 
\ iscera were involved. 

Table L Obgavs Istolxed iv 100 Cases (Witu Deaths Ijstei) According to Organs) 



Stomach. — So^m patients were admitted with perforatioa of the stoaiach. 
In each of these, other Ni&ccral damage was present, conNisting most frequent^ 
of Inor injury. One death occurred, the 'vound of entrance in this case being 
through the right axilla, there was also laceration of the right lung and dia- 
phragm, and of the liver, stomach, and colon. TJic sucking wound of the right 
side of the cliest was closed, as were lacerations of the stomach at laparotomy; 
bleeding from the liver was controlled, and the ruptured colon exteriorized 
Peath occurred on the third postoperative day, from atelectasis and broncho- 


jmeumonia 

Duodenum . — There were three cases of injury to the duodenum. The 
stomach and pancreas "cre also involved in one; the retroperitoneal portied of 
the duodenum, liier, and stomach in the second. These two patients reco\ere 
A third one, a G5-ycar-old French civilian woman, had two perforations of the 
first portion of the duodenum, and lacerations of the liver and the left kidne.v. 
She died four hours after operation. 

Small Intestine.— The small bowel was injuied in twenty-eight cases 
ilultiple perforations were the rule, and as many as fifteen were sutured m a 
single individual. 
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kidney and colon injurj* always seems to be a serious one Consen’atism was 
the rule, and nephrectomy was carried ont only twice in patients in whom ex- 
ploiation revealed the kidney to be ruptured or hopelessly injured. In all cases 
hematuria disappeared within a few ^ys An indwelling catheter was left in 
the bladder until the urine was clear grossly. In no instance was it regretted 
that nephrectomy had not been performed The w’ounds were debrided and 
liberal drainage was provided for In eonscnmllvely treated patients significant 
postoperative secondary renal hemorrhage or severe infection did not occur 
while the patient remained in the field hospital. 

Thoracoahdovxinal iroKndj— In twenty-five cases, injurj' of the chest was 
associated with abdominal damage The abdominal involvement was caused 
either by penetration through the diaphragm or by a separate injury There 
were three deaths One was a case previously mentioned, in which splenectomy 
was carried out through the chest, the second involved a sucking wound of the 
right side of the chest with injurj* to the diaphragm, liver, stomach, and colon, 
in the third case, the patient bad a sucking wound in the left side of the chest, 
associated injury to the left diaphragm, and had also been wounded in the left 
kidney and suffered severe retroperitoneal hemorrhage, with complete paraplegia 
due to spinal cord injurj*. 

The presence of abdominal rigidity. as.soeiatcd w ith penetrating wounds of 
the cheat and especially with multiple fractured ribs, was noted quite fre- 
quently Usually it w,is unilateral, and unless evaminalion of the path of the 
missile revealed infra-abdoniinal penetration, laparotomy was not done. Acute 
dilatation of tlio stomach was a frequent complication of thoracic injury. De- 
compression of the stoniaeh In these eases was considered essential to improve 
respiraforj' exchange 

In the combined chest and abdominal injuries, it was preferred to perform 
the chest surgerj* first. It was considered important to stabilize the respiratorj’ 
exchange, reduce shock, and give the patient the maximum benefit of relief from 
anoxia, before proceeding with the abdominal exploration. This involved such 
procedures as relief of tension pnciimothoraT, aspiration of hemothorax, and 
closure of sucking wounds 

The common iiitrathoraeic proeeduics were aspiration of hemothorax, re- 
moval of foreign bodies and embedded fragments from the lung, and suture of 
lacerated lung and diaphragm In large penetrating and sucking wounds the 
nppro.ich to flic upper abdomen thioiigli the diupliragui was considered to be 
most appropriate. Suture of the diaphragm was rclativelj' easj', and explora- 
tion of the upper abdomen, splenectomy, etc, was readily accomplished in this 
Wanner 

Exploration . — In six eases the abdomen was explored with nega- 
tive findings. Xo injuries to the intraperitoncal organs were found, and no 
deaths occurred. Tlicse patients, of course, would have fared better without 
laparotomy, but it was preferable to have erred on the side of intervention rather 
than to liave omitted exploration. In one ease, exploration at first also seemed 
to l>c negative, until careful search revcalevl a .small perforation at the apex of 
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Rectum — There nere three cases of injurj- to the rectum. The wounds 
were debrided Perforations of the reetosismoid were closed and abdominal 
eolostomj* was carried out The coccyx was excised for adequate drainage of the 
retroperitoneal space. No fatalities occurred in this group. 

Bladder . — In six cases the urinary bladder was perforated. There were no 
deaths Four of these patients suffered involvement of the small bowel or colon. 
Once there was associated compound comminuted fracture of the femur. In 
only one case was injurj' to the bladder noted without any concomitant ATsceral 
damage 

Lifer. — ^Vounds of the liver were encountered in thirty cases. It was the 
organ most frequently injured There were three deaths, one from laceration 
through the porta hepatis, involving severe injury to the liver. Death ^^as due 
to bile peritonitis. The second was the 65-year old French civilian woman pre- 
viously mentioned, and involved laceration of the duodenum, left kidney, and 
liier. The third presented a combioation of injuries to the chest, lung, dia- 
phragm, liver, stomacli, and colon. 

Drainage of the subhepatic and subdraphragmatic space was carried out 
routinely when laceration of the hver was present or when laeerntiou of the 
liver was found during repair of the right diaphragm No attempt was made 
to remove foreign bodies which were deeply embedded m hepatic substance. 
Control of bleeding from Incr injury seldom presented serious difficulty. Pack* 
mg w^th garize usually pro\cd sufficient, and suture was performed only infre- 
quently In one instance, perforations of the gall bladder were closed with sub- 
sequent uneventful reco\ery 

Only one ease of direct injury to the pancreas was recorded There was in 
that case associated injurj' to stomach and duodenum. The patient recovered 

Spleen — Se^e^c hemorrhage from rupture of the spleen necessitated splenec- 
tomy in five cases In four other instances of bruises or minor lacerations of 
the spleen, hemorrhage had ceased and the spleen was not removed. Con- 
servatism in this group seemed justified as no subsequent deaths occurred, and 
complications due to delayed hemorrhage did not take place The surgieol ap* 
liroaeh was usually through a left subcostal incision. Transthoracic splenedomy 
was earned out three times when a left thoracoabdominal wound was present 
There was one death in this group It was a case of left thoracoifhdominal in- 
jury, a large sucking wound of the left che-st with e^Tsceration of omentum, 
laceration of diaphragm, and ruptured spleen. Profound shock persisted, from 
which the patient could not be rallied in spite of massive transfusions .tts it was 
obvious that without immediate sui^erj' Ibe patient would die, exploration an 
splenectomy were done Death, however, occurred on the operating table. 

Kidnetj . — The presence of renal injury was usually indicated by the loca- 
tion of the missile, which was established by x-ray examination and bj the pres- 
ence of gross hematuria There were nineteen eases in which injury to t e 
kidney was reported, and three deaths All three patients had suffered associ 
ated severe intra-abdominal injuries involving the colon; one had abo su 
fered rupture of the diaphragm and spinal cord injurj-. The combination o 
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Particular attention was pawl (o the po^sihlc de\plopment of imlmoiiarj 
complications Cough and deep brcalhinR wore encouraged, and the patients 
were turned frequently. Occasional bronelioscopic aspiration in the early stages 
of atelectasis wa.s ncccssarj'. Intercostal Mock with novocain, especially in the 
chest cases, helped patients to raise sputum without pain. Postoperatise atelec- 
tasis and pneumonifl were responsible for four deaths. Injuries which im- 
mohilizcd the patients, such as associated fractured femur or spinal cord injiirj 
with ensuing paralysis, were major factors rontrihiiting to pulmonary com- 
plications in one-half of the.se cases. 

V$c of }Iorphint . — The abuse of morpliine ns a pain-relieving agent was 
encountered relatively often. \Vounde<\ soldiers were frequently given half- 
grain doses subcutaneously, ns soon os they received first medical aid. A similar 
dose was often administered at battalion aid, collecting company, or clearing 
station. During this repeated procedure the patient was in shock, and the 
circulation was unable to pick up the subcutaneously administered morphine 
Later, after adequate treatment of shock and increase in blood pressure, the 
accumulated morphine was suddenly absorlied and the patient developed all the 
signs of morphinism with its anoxia, Chc>Tic-Slokes respiration, etc. Oxygen and 
coramine were found to he of value in such cases. In a few instances, precious 
hours were lost before the patient could be operated upon as a consequence of 
too much morphine Intravenous administration of motpluno is much to be 
preferred, and the drug should be given in this manner w henever possible. The 
administration of an oicrdosage of morphine should be avoided in patients al- 
ready anoxic from shock, as restlessness from cerebral anoxia is thereby ag- 
gravated. 

AnaZ{/s« of DcufAi.— The mortality in this series was 14 pee cent. Of the 
fourteen deaths, six were due to irreversible shock. Two patients died on the 
table, and four others within forty-eight to seventy-two hours, of progressive 
irreversible shock One death followed a severe bile peritonitis. Three deaths 
resulted from diffuse pentonitis These patients had suffered multiple per- 
forations of small bowel and colon Pulmonary complications were responsible 
for four deaths 


Tabu? Ill Cxisrs or Death is IDO Cases 


CAL&E or DFATII 

NUMBER or DEATHS 

Irrerenible ihock 


Bile peritonitis 

1 

DifrB«e peritonitis 


Pulmonory comphcalious 

4 

Total 

14 


Penfonvtvs — In this entire senes there was no instance of diffuse sup- 

purative peritonitis in the true sense of the word Among the patients exam- 
ined at post-mortem, none were seen with the abdomen distended by pus, as 
was often the case at autopsy following intestinal perforation and operation, 

before the era of chemotherapy. The eases of peritonitis observed were of the 

fibrinoplastic type producing dense adhesions, which resulted in numerous points 
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the splenic tlexure of the colon In many cases, follonin? dehridement of the 
tract of the missile with its rccovcrj* (cxtraperitoncally) in the abdominal wall, 
laparotomy was not performed. 

rtisceration.—Evisceration was present in eisht cases; two of these patients 
died. In one, the defect of the abdominal sralJ was at least S by 30 cm in size. 
5Iiiltiplc injuries to the larpc and small bowel were also present. Resection of 
the right .side of the colon and jleocolostomy nns ronsidercfl nceessan*; recon- 
struction of the abdominal wall was carried out over a petrolatum pack. The 
patient died three da.i-s later of pulnionars* complications The second soldier 
admitted with evisceration «lied of irrescrsihlc shock due to severe injuries to the 
colon, jejunum, and abdominal wall ns well as compound fracture of the fore- 
arm, which neccs-Mtated amputation 

Chcmolhcrapi / — Chemotherapy has plascd a significant role in the low 
mortality of this scries and is tt'sponsible for the absence of severe peritoneal 
infection following abdominal itijurj*. At completion of laparotomy it was eus- 
tomarj' to lease 100,000 units of penicillin in the peritoneal cavity, following 
which 40,000 units were ndministensl esery four hours intramuscularly. Intra- 
muscular administration of penicillin ssas stneted ns soon ns the patient was 
admitted and continued as long ns he remained at the field hospital. In thoraco- 
abdominal wounds 300,000 units of peniciJJin in .s.i)jne solution wen* instilled 
into the chest before closure The sulfonamide drugs were not n<ed locally, 
intraperitoneally or infrafdouralJy Sodium suJfadi.srinc intrarenously, 3 Om. 
was administered as soon as the patient was out of shock, rosloperativcly. 6 Gm. 
daily tvere administered in (he intntsenous solutions. N’o case of renal blockage 
from sulfadiazine crj’stals was ohsciwed, nllhough ejstoscopy was performed 
in cases of anuria to rule out (liis eoiupliontion Kvery four hours, J Gm. sul/a- 
diarinc with soda was given by mouth as soon ns alimentation was begun. In 
the course of four days tins dosage was n*dHce»l lo half, and subsequently dis 
continued, in ncoord.inee with the progress of the patient. Verj* few drug 
reactions were seen at the field hospitals. 

/’ojtopcrfltii'c Care — Careful attention to the details of postoperative care 
was considered of ntmost importance Blood volume wa.s supported with blood 
and plasma, after return to the wanl tent. Gastric suction was maintained for 
several daj s, until the re-establishment of normal peristalsis, as evidenceil by 
pass-ige of pas per rectum. Pl.isjna was given daily in amounts of 500 to 1,000 
c c., in an effort to maintain nitrogen balance. Parenteral fluids, glucose in wa- 
ter and s.iline wintWD ton intal wercpiicii during four to fiie dajs. 

until diet was tolerated b> mouth 

If distention appcarc*! or obsfruclion secme<l to he dei eloping 
of the ’Wangensteen suction it was removed and rophtced with a JliHer- 
Abbott tube which in most eases was readily passed into the tipper reaches of 
the small bowel, using mercury to weight the balloon. In only two eases di 
the procedure fail to decompnws the bowel One of these patients was operate 
upon with successful oulcome, for release of adhesive obstruction, at a rear hospi- 
tal to which the patient had Iwen evacuated. The second died of peritonitis an 
obstruction at multiple adhesive points 
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In the recent Spanish Civil War, uhieh began in 1936, a series of 240 cases 
of lesions of gastrointestinal imolvement alone or conjointly with other visceral 
wounds was reported upon. 'Only 25 per cent of the patients recovered 

Similar recent series from World "War II, as published by Imes, Bradford 
and associates, and Jarvis and associates revealed an over-all mortality of approx- 
imately 20 per cent. 

It is difficult to ascribe the lowering of mortality to any one specific factor — 
pcniciUm, sulfadiazine, blood, plasma, plus above all watchful postoperative 
treatment and alertness for possible complications. The careful treatment of 
shock is probably the most important single item Adequate decomiiression of 
the bowel by gastric suction s>'phonage before, dunng, and after surgerj' should 
bo mentioned as having played an important role. 

Con\ersalion with German medical personnel in captured enem} field hospi- 
tals elicited the following information: Their best mortality claim was 30 to 
50 per cent. Gastric suction was not utilized by the Germans While plasma 
was available, blood was not, and direct transfusions were the rule The Ger- 
mans had sulfonamide preparations comparable to ours, but no penicillin 

Much credit is due to the Medical Corps of the United States Army for its 
wonderful organizational and supply system, as well os to the enlisted men and 
nurses, who assisted In Army Field Hospitals The excellent service rendered 
by the personnel responsible for the successful administration of the blood banks 
cannot be praised too highly. 
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TIIK IMl'HlJTAN't'P. or XONSl'UOICAL JEEASURES IN THE 
TREATMENT OK INTESTINAL onSTRUCTION 

On>nt;» 0. Kiwvx, M.O . lUl.T|ilOK^^ Jin. 

I N Srn L of tlw fa»d tliaJ Iho LkmI ttttd '(xstcmiir cfTccts of ncute intestinal ob- 
NlrueOvMv Law Ux-n well known for hjan.v the norWilitv and niortalio 
x\\ ma>\v IwwjwtaK Ihtvwjshoul tbo wimtix- ar»' ^till too high. This means that 
Ihvtv ar\' tuati^ KV''>''wu'k aiul a» well, srho cither do not understand 

U'th the «uat»wniv' atui tio idtvxvdojtK* charKvN that lake place in intestinal ob- 
xtntslton. or do not prv'jvrV thy* roiutirsieal forms of treatment with 

t'tvtnpt MtrvK'.xl hdcrwntwwi AliKnwh iLK |'ajH>r L nut concerned \rith the sur- 
Kt''d SNtxvt of the tr>-«tit'vft of mte^tU-a| »'l»«.truction, I should like to mate it 
eh\xr at tl o ont.wf th.d if a duicr»Tvi% of j-t^hanical olwSmction tan bt made, snr- 
itwsd tnt»rvvnl»\'i\ in wttK"U tho ptx'jwr trx'ainient. The nonstirgical mea> 
N'lWN whtsh wtU N' d*.".uvsi\l hero arv the neoxNjsarj adjnsants both before acJ 
««ft» r 4‘|x rath»»!. bat ar»' f\>j ri> ly- «.» pr/yiurj* forms of treitntBi is 

OytWMlwN. 


IN'fort wv kVi'NxKr the xari^nr, rocvitvical fomv\ of treatment sod their 
t«!ts‘«’shx wv xS‘»M haw a pntt,' clear pJrtune of the db-fuflvd p\rsioJ«?'ef 
K'tN tV tS'tVNlut' ard the jvitkr.l xx a whvde. When obstroctwo of tie 

Ivw\l sh\\5\*pi\ fTN^w <au<e^ tl^w folh'WN a sy^nrnct of CTtots with, first. 

<1 aNvx’wJ “< d.xtertw’rt of the K'xtvl aN'w the cyevtrietioa. foL’erred V 
aV.vwl^sw tr t^e a‘it*'rptj\t ard wret.'rv furetkir*. lapalrsaeot of eijtolitScc. 
a-d tf »dv*n«;ktt >« rv't rfliisvd. Tesoitios csaiE.r bf- 

wtt^ ttv tYxtx!:a«i of Sa^ ar*i efeetrot.rte*. xr^i 
d>\vd"«tvw rajv'lX' dcw'xTex. A''x’> »' t’ vd of tie 

iv;.'x*”>xt b.\ d^xVftvi'. xvr aotaat xirtrxaittS'Cu as. us tvln:::'ns or sJnomlitel 
tv.s.« ;v\i*x out i-V tio {xrnt.'cwjJ «.Ti;x^.ar-5 ti-re feS-sssef plosmsas 
I eslxf Sx airo-rd*.! tV cvetizros aoc :;>? li^-aes iota' 

a x'i\* of X.S\\ i>:*'-wvy* bx x'ntii. It «•= be x«!t. th-Kfre--- shat if * r£5*=.: 
t,> ftxs-. a r-es-S-kj! vNirs-tx R cf smo:: ioaosf eaasrf ^ 

vX x'X fV of a*lV-vvrx f^.Tft XR vcc~t-r»^ w’^cojI cwr jr.-iTHf 


VA-c-.xi' 5xM.xr„>r-e?Ar^o i-*<-Vi<NitVraiyctoar^ 

vx-i-v a^f r-'t vvtrt^x’. xXi* txv-iwVt ixss oc tb* 

t.xxx 3..^* tV :5 j 3 fr.-m t:3e 1‘ 

>.tax K- Dxd-iV te «« i.w^'re some of ti« awasir^ Bixi sam:-- 

V'>in r- iTrw'd'jKiVt » ff.'-x.mt’CTs- or axvf-jszxu 

vxV-.n,i%.Rh.j:<^>vtmJ<V.Vertxfof^''^Sm-xxur^eo^^^ .A' ' ^ 

Vx a ?-■';>. >*>•« J'fi ’fltonea- 

yxixiTV^'''^ <U«« rbe -6^afu - 
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chlorides; second, there is ft rise in the nonproleitt tutroRCti; third, tlicrc is an 
increase in the carbon dioxide content of the Wood The fall in the blood chlo- 
ride was first described by JIacCallum nnd his associates' in 1920; the rise in 
the nonprotein nitrogen was described by Tileslon and Comfort* in 1924. The 
increase in the carbon dioxide content of the hlood had been previously reported 
by JIcCann’ in 1918. These changes ore all well understood now, but it is in- 
teresting to note that in 1912, before these studies were carried out, irartncll 
and Ilouget' made the obsctsalion that in fleute inUstinal obstriiction, life 
could be prolonged by the injection of saline solution They attributed this 
fact chiefly to the relief of dehydration, rather than to the introduction of 
chlorides. In 1927 ^Vhitc and Bridge* earrie<l out some experiments on dogs in 
which they eompletcly obstructed the duwlcnum and tlien studied not only the 
changes in blood chlorides but also the cliloridc eonlcnt of various tissues. They 
came to three definite conclusion.s : 

‘ ' 1. The fall of chloride in the tiv*ncs parallels that m the blootl 
“2. The loss of chloride from the hlood and tissues corresponds witli the 
total amount lost through all cliannels of elimination, and 

‘*3. Only the administration of lioth chloride and nnter can prevent a 
fatal alteration in the chemistry of the blood and tissttes ” 

They also agreed with other Investigators who haxo shoxxm that neither 
water alone nor isotonic glucose solution is sufficient to prevent a fatal alteration 
in body chemistry in intostinai obstruction 

Even though these facts are Ineontroicrlible. many times they have not 
been applied intelligently in the treatment of the altered electrolyte metabolism 
of intestinal obstruction. This has been an important reason for the eontinuod 
high mortality figures in intestinal olistruction The nork of Coller and Sfad. 
dock* has probably done more than anything else In recent years to call atten* 
tion to the importance of electrolytes not only in ca.ses of obstruction but also 
in many other conditions, Iwfore nnd after operation It is atiU true, however, 
that too often fluids containing electrolytes arc gh'cii in a haphazard manner 
Many times 500 or 1,000 cc. of glucose in normal salt solution or in distilled 
water are given to a patient ns a matter of routine instead of analyzing his 
specific needs by careful evaluation of the clinical nnd laboratory data available. 
Therefore, in a patient with evidence of intestinal obstruction, the length of time 
since the onset of symptoms, the amount of vomiting, and the level of the ob- 
struction, whether liigh or low, are all factors that will determine the electrolyte 
needs of the patient The laboratory determinations of the blood chlorides and 
nonprotein nitrogen as well as the plasma proteins arc also of imporlanee and 
are points to bo considered in determining what replacement of crystalloids will 
be necessary not only to get the patient into the best condition for operation, 
but often to save his life It must be reaUxed, however, as pointed out by 
CoUer and his associates,' that there is no rule of thumb whereby it can be de- 
termined how many grams of electrolytes each individual patient may need. In 
the summary and conclusions of this excellent article, in pointing out the fact 
that sodium chloride can be toxic if given in too large quantities under certain 
conditions, Coller say s, “ It is recommended that the correction of uncompensated 
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cxtra-eclliilar fluid deficiency states be made upon the basis of the ph\-siologic re- 
sponse to test doses of the appropriate salt solution rather than upon the basis 
of the plasma chloride, the CO, combining power, the X.P.X., the plasma pnitein, 
or the hemoglobin levels " 

Besides the loss of clectrol.vUs in all cases of olstniction, there is the con- 
cotuitant lo«s of fluids uith resultant dehydration and hcmocoDcentration. Even 
though vomiting may not have l*cen n prominent ssTuptom, as is often the case 
in low obstnictions. ns the Iwwcl graduallt distends bIkvvc the level of the oh- 
stniction tlierc Is distiirhanec In the {.cenetory and nlisorptivc mechanism This 
results in the loss of large ipianfities of fluid in the dilafctl loops. Also, in cases 
where ihere is .strangulation of a portion of the liovrel there will be a consider- 
able outpouring of fluid into the pcntonc.'il cavity. As Blajock’ has pointed out, 
the initial loss of water is usually at the e-tpcnsc of the inierstituil fluid of the 
ImwIv and only .secondarily fnini the blood ptasnia. -The Intracvdlular fluid i« usii- 
ally not affected by ramleratc t«>vs of water However, when the resorptive func- 
tion of the l«wcl is upset and when wc realiic that the normal amount of ga.stro- 
intcstinal secretions in twcutj-fonr hours excccvU by several times the quantity 
of fluid taken by mouth, it can fie seen fhal mpid deliydnvtion may result. It 
is, therefore, neccssarv to give parenteral fluid prcojH?raliieIy. during the opera- 
tion, and after oiiemtion as well In trying to determine the amount of fluids 
there is no fonnula that e.in Ik* applied. From the proetical standpoint both of 
electroly to and the fluid balnticc can l>e rcstorevl safely and efTecfirely by begin- 
ning wiib the ndmiiiHtmlion of 1.000 ce. of 5 per cent gliico,se in normal saline 
solution and following this wiih 1,000 c.c. of 5 per cent glucose in d«1illed water 
Then, vlcpending upon the response of the pvtlse rate, the blood pressure, and the 
general cuiulitiou of the patient, the decision as to further fluid and electrolyte 
reqiiircmeitfs should bo made 

As stjileil previoiLsIy, in all rases of olislniction there is not only the loss of 
rtiml and electrolytes but al^o plasma proteins to a greater or les.ser degree. 
When the obstruction has liocn of short duration, the loss of protein is not great 
and Its significance ns as life and death are concerned does not amount to 
very miieli Viider these eireHm.stanees the advMjiiate replacement of water and 
crystalloids will prcjiare the p.it»ent properly for operation and will also suffice 
after oiveTUtion nntil he can take pisvtein by mouth Thus will be true in most 
cases of olistriietiou that are not of long slaiidinc, or in which there Ls no malig- 
nant neoplasm a.s the primary cause of the obstruction In the latter case, how- 
ever, the hvss of protein can be eonsiderwble, and although it may not have been 
recognized, the state of mitnfioii of the patient probably had l*een below normal 
for .some time There is no doubt about the fact that in many eases the deleteri- 
ous effect of an existing bypoprotcincmia has not been fully recognized. Ravdin 
was eorreel when be indicated that loo much emphasis, if that is possible, has 
been j'laced on the water and salt requirements of the surgical patient and too 
little emphasis on the meehanlsins involvcil in keeping fluid in the blood vessels. 
In other words, we should be coiiceoied about the existence of hypoprotein- 
einia. Until recently there were only two snbslanccs that could bo given intra- 
venously that would help to restore lost protein, and these were whole bloo« 
and plasma. _ 
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With tlic cstalilisliiiu’nl of lihicKl Uiiiks in man) hoH]>iI«1s. nlioh- h!<Kxl has 
been maile n-niVily nvnilnblo, nml h ran mirtinateij the iwessary protein, 

but rcj'cntcil transfusions are neeessarj'. PlnMiiA as a soiirre «)f protein for 
intravenous nOniinistrntion ran iiiniiilnin 11111^,^*11 b.ilaiicr ns slumn experi- 
mentally by Ilnlmaii. Mahoney, nn«l Whipple.'* It has eertnin dranhaeks as a 
souree of niln>Ketious nonrisbiiient. hoarser it ttoubi i>c neeevsnry to Rise WKt 
e.e. of pla.snia in eneh twent'-fimr lioiir periml in onler to siipjily .3') fim of 
serum protein This amount is at the hm letel of noriiinl needs for an nvernire 
adult hut it is only the one prolem. serum pnileiii The work, first, of lilniati” 
and later of others, however, has shown that pmteiii in the form of all the neees- 
saiy amino aeids ran he Riven nionc with rrystnlioiils in siifheiont (piantities 
tu eurreet the rondition of hypoproteiiieniia and A iirisilivc nitmi;en Iialanec ran 
l>c ereated It is now* possible with nniiRen and other similar preparations that 
are available to cover not oiilv the protein n<«ds of the juitienl but even to make 
up defirils within a rensoiinhle time There is reliable evideiirc that Rlueose is 
necessary for the eomplele utilizalioii of protein when Riven intravenously in 
the fonii of amino nrids Tliercfon*. if the palieni is an mliilt of nvernRe wcipht 
with a moderate pnitrin dvfieit, to whom we Rive 3 1. of fitiid of whirb 1 L is 
amiffcn solution rantaininir 5 per eetil eaeh of amipeii and Klueosc. the other 
2 L heinc .'5 per cent clueose. the iwlieiil will receive .'1,000 ee of water, 5 fim. 
of clcctrolj tc, Ififl fJm of Klitoose, and r»0 flm of protein If further increase of 
cleetrol.vtes w needed, 1 or 2 1/ of the f* per eent ulneose solution enii he Riven 
III normal saline solution These nmoiiiils can he Riven verj* easily by wlint 
Klman" likes to call intravenous nlimeiiinlion in any twenty-four hour periCHl, 
in this way the reiiuircmcnts of the nveroRe ndiill will be met for water, electro- 
lytes, calories, anil protein 

Some mention sliould be made at ibis time of viinmnis. There is no doubt 
th.it vitamins have In’eii advcrtiseil for eoinmervial purposes far out of propor- 
tion to the real netd for tliem In tlie nonsurRieal tre.itment of most cases of 
intestinal obstruetion. vitamin therapy is not tiew‘vs.iry because of the short 
duration of the symiitoms lioth liefore and after operation There are some 
patients, however, with a neoplasm of loiiR-sfandiiiR chronic infection ns the 
primary cause of obstruction, in whom a true vitamin deficiency develops. If 
this is the case there arc active vitamin preparations now- availnhlc that can be 
Riven parenferally when ncevlcd 

It can bo said without fear of contradiction that one of the most valuable 
adjuvants that we have at our disposal in the nonsurRieal ti-catment of intestinal 
olistriictKm, no matter what the etioloRv, is the Lcviitc tube Its value has been 
appreciated for many years, but Ward'* was the fiisl to apply continuous suc- 
tion to the tube in eases of intestinal obstruction. 'Wnngensteen and Paine,” 
however, are responsible not only for roalizins the possibilities of duodenal 
suction in the tTcatmcnl of all forms of intestinal oiistruction but also for pre- 
sentinR a practical method that has iiiulouhtedly saved many liv es There is 
little doubt that there is a certain percentage of eases of obstruetion which can 
be relieved permanently l;y duodenal suction, but it is important to remember 
what Wangensteen and his associates’* reported: “Tlie relative indications for 
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the cmploynicut of sviclion arc «io many that it would be well to reiterate a warn- 
iiifr which has been uttered on other occasions, namely, the practice of employ- 
ins? suction as a test procedure lo indicate whether operation will be necessary 
leads only to deferment of appropriate treatment. Neglect of this admonition 
is the most mLschievous error into which one may fall ia the application of suc- 
tion to patients with intestinal obstruction.” Too often when we have a form 
of treatment that at times gives dramatic resnlts we do not realize its shortcom- 
ings ns well ns its ndvnntages, and hence we feel a false sense of soenrity. 
Therefore, if tlie duodenal tube Is used early ssith the knowledge that it is an 
«wljvtvant in the diagivosis and treatment, and it operation is not delayed when 
nil indientions point toward it.s necessity, suction decompression of the stomach 
nnd upper intestinal tract will prove one of the most valuable aids that we have. 

There are certain points in the proper use of a duodenal tube for suction 
decompression that are important. In the first place it is nlwavs wise to explain 
to the patient what is going to he done and the reasons for passing the tube, 
nnd also that it may be necessary to leave the tiilic in place for three lo six days, 
liopciiding upon tlie course of events With the patient in high Fowler’s posi- 
tion, the duodenal tube is pasHnl through the nose until it readies the stomach 
It IS always wise to allow the escape of as much fluid nnd gas as will come before 
suction is applied After a short lime a very nio.Ieralc tlcgrce of suction is ap- 
plied to discover whether there is further return of gas or of the contents of the 
upper iiitostinal tract If the process of d< coiiipMssion eonliniirs it can be aided 
by nllcmntely njipl.i mg gentle suction aiul cutting it off. If, however, the stom- 
neh is emptied and tiien- is no fuiihcr recovery of fluid or gas, it is advisable to 
cut off the sviction. place the patient on Vh right side, nnd then ndvanec the 
tulio about one inch ever) five or ten mmntes In this way It is possible in pe^ 
haps 50 per cent of the oases to gel the end of the tulic through the pylorus and 
^o decompress tlio upper small Imwel If it is estntdished that the tube is in 
the duodenum, citlier b) the rei-overv of bile or by the decomitrcssion of dis- 
tended loops of small bowel, it is wise to keep n moilcratc degree of suction on 
the tube. 

In n majority of cases of intesinial obstruction the question arises as to how 
long suction drainage should be applied lieforc siirgcrj’ is re.sorted to This ques- 
tion cannot be answ cred in a dogm.atie way Inreausc the limitations in the diag- 
nosis of acute nbclotiiinal diwtders are too often plain to both the physician and 
the surgeon. However, again ns Wangensteen and co-workers'* have pointed 
out, wbcu the significance of intestinal colic, the picsenee nr absence of signs of 
peritoneal irritation, anil the character of the aspirated gastric contents, to- 
gether with the flat x-iay film of the abdomen are full) evaluated, it is usually 
possible to arrive at certain reasonably aecumte conclusions These are, first, 
whether obstruction is present, and, if so. at what level Second, it may be 
possible to determine whether there is strangulation of bowel, and, finall). 
whether the olvslrwetiou is complete or incomplete On the bases of fliese con- 
elusions it should he passible to determine whether it would be safe to temporize 
for a while even though the exact nature of the ptiUiologic piocess rcmnms con- 
jectural. Owe rule, however, can lie fairly definitely laid down ; namely, i ro 
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ieky pains continue after tlie decompression of (I»c stomach and there has been 
time for even partial restoration of the fluid and clectroljdc balance, immediate 
surgical exploration is mandatorj' The tno most difficult tjp^s of eases with 
which we have to deal with regard lo postoponement of surgical intersention 
are those patients in whom obstmction is secondary to some inflammatory 
process such as a postoperatne ruptured appendix, and that other often dis- 
tressing group nho have had more than one obstruction and, therefore, a num- 
ber of laparotomies s\ilh the resultant widespread presence of adhesions Con- 
servatism in these two typos will often be resvarded, also operation, which may 
become necessary, is often nnsatisfarlorj" as emphasized liy Jforton “ 

Intestinal intubation as described by 3Id1er and Abbott’* not only has a 
definite place in the nonsurgical treatment of intestinal obstruction, but it is 
also particularly applicable to the two types of obstruction to which reference 
was just made, namely, that secondary to an inflammatory process and the recur 
rent type due to multiple abdominal adhesions It is also true that there are a 
good many patients m whom gastric or even duodenal suction with the Levine 
tube •will not afford verj’ much relief from the distention The principle of 
the Miller-Abbott tube is well known TJicie have been a number of modifica- 
tions, but the most satisfactory is a doiible lumen tube with on inflatable balloon 
near the end One lumen is used for the aspiration of intestinal gas and fluid 
while the other, which is connected with (he balloon which surrounds the tube, 
can maintain any required degree of inflation The tube os originally devised 
had what was termed a duodenal bucket on the end which had the dual pvirpose 
of assisting the tube through the pylorus and at the same time enabling its 
position to be located very cosily under (he fluoroscope Other innovations hove 
been used in its place, such as putting metcury in the balloon or attaching a 
small number of buckshot tied in a bag at the end of the tube, the purpose being 
to facilitate the passage of the tube through the pylorus \nien the tube has once 
passed into the duodenum and the balloon has been partially inflated, there 
is no doubt that the tube will advance and decompress the bowel in the presence 
of either mechanical obstruction or adynamic ileus 

Encouraging results have been reported by Abbott and Johnston” and oth- 
ers with the use of intestinal intubation, but the method has definite limitations 
as well as many difficulties connected with its use In the first place, it is a 
time-consuming measure even in the most experienced hands It is frequently 
necessary to watch the course of the tube by fluoroscopy, which means constant 
handling of a patient whose general eondition may be definitely precarious 
The most serious drawback to (his method in the liaiids of many physicians is 
the difficulty in getting, and indeed in many cases the failure to get, the end of 
the tube through the pylorus in any reasonable time It is one of those pro- 
cedures that should not he relied upon b>’ the surgeon who has treated only 
occasionally a case of obstruction, but should Iw used in a properly selected 
group of eases by tlie surgeon who has had (he opportunity and the patience lo 
Work with the method frequently and to devise his own maneuvers that will 
make the difference between success and failure. There arc many procedures 
that have been described by various surgeons (liat are of great value in their 
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own hnnds because they understand their intricacies and know Iiow to use them 
In other hands, however, whether experienced or not, a particular procedure 
may not yield the same sood results, a fact whidi is due to the per^.oiial equation 
that too often is not Ri\en the proper consideration I feel that the use of the 
Jliller-Abbott tube is in this catcRorj- If it is used in the proper group of cases 
In experienced hands it will prove a Ircmeiidous asset ; if saluable time b wasted 
in attemptinff its use by those who are not familiar with it, the niorfaHtj- rate 
wtII rise ns a result. It slioiild ho added in justice to those who have developed 
this method that they have not advocated its ase in the treatment of obstructions 
of the large bowel or if there is any indication of strangulation of the bowel. It 
is olmous that in the presence of strangulated hernia, lemporization instead of 
operation may bring about disastrous results 

Up to the present pointv the discus-stou has outlined the nonsurgical treat- 
ment of intestinal obstruction «ith due regard to the fact that operation for 
i-omplete ralicf will he necessary in the great majority of cases. Xaturally, if 
the patient responds to consorvative measures and shows real improvement 
as contrasted with the false security that may he engendered in the surgeon 
following partial alKlominat dccompres.sion and replneement of fluids and electro- 
lytes, althovigh the okstructiou has not been relieved, operation may be safely 
deferred When laparotomy is necessary the two measures already begun, which 
should be continued during the surgical operation, are the parenteral admin- 
istration of fluids and ss pbon drainage of the stomach and upper intestinal tract. 
Drainage can lie aceoraphsheil t»> letting the distal end of the duodenal tube, 
wliieli has already been inverted, hang do«n oxer the fslgc of the operating table 
■IS low as It will and at the same time has mg it undamped This plan w ill allow 
the escape periodieally during the operation of fluid or gas that may be form! 
upward by any necessary handling of the bouel. Often the nasal tube is clampf'l 
off during the period of the operation and this not only is not helpful to the 
surgeon but also mas* be definitely hanufiil to the patient. 

There arc certain measures that are necessary during the postoperative 
period to ciisuro the complete relief which both the patient and the surgeon ile- 
sire. In the first place, gentle suction applied to the duodenal tube should be 
started again as soon as the patient has lioen returned to the bed. If is not pos- 
sible to state any definite time during which suction should be contimied. but m 
most cases it is xvdl not to stop it until the patient has had nt least one or two 
\oluntary stools and the alidominal distention has definitely subsided. “VVlien 
tins point has been reached it is wise to stop the suction and then clamp o 
the tube for periods of about two hours xsliile at the same time tlie patient eo^ 
tinues to take some fluid by mouth If after this procedure has been repealed 
a number of times there is not much return of fluid from the tube when su^ 
tion is reapplied, as a nile it is safe to remove the tube. It is usually at tins 
time that the patient emee again feels that he is really going to get well, ant 
sureeon feels considerable relief also At times it is neeessaiy to leave the du- 
odenal tube in place for as long as a total of six to eight days, this can ou 
with surprisingly little discomfort to the patient when the tnbe is fixed in 
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n^lieshc tnpe nt Ibo point just when* it emorues from llic nose in sucli n 

wnv that llic fitlK* cannot move in or out and so cause' irritation 

The parenteral nclministration of a(1c(|ii<itc amounts of water, crystalloids 
and protein in tiie prvJiwr pri^i^ortion is, if jtosstWc, e%cn tuorc important after 
operation than it nns liofore lit imler lo nrconii*lisli this it is necessary to 
correlate certain known daily miuircmcnts of the liody witii the total loss of 
fluids and waste products in any twenty-four hour period In other words, it 
is necessary to keep an areurale areount of the total fluid intake parentcrally 
and orally, and also the total fluid output inclndint; drainnpe from the dundcn.il 
tube, urine excrelion, and somitns if any In tins way it js possible lo de- 
termine neeurately whether tlie |M*siti\e fluid lialaneo witieii is m> essential to the 
normal conTaleseetiec of the iwtienf is mnintaineil 

It has been shomi experimeninlly and n«l«sl elinieally hy luiincroiis oh- 
scis’crs that there is always a definite ilegree of ndy'namie ileus aecompany in? 
any mechanical ohsiruetion The decree of paralysis of the bowel is usually in 
direct proportion to the icneth of time that the ohstructiou has been present 
When there is added the trauma incKknl to Mir?ie.il operation for relief of the 
ohstruelion, even thouch this may l>e kept lo a minimum, the problem with which 
we are faced after operation is to afford the patient relief from adynamic ileus 
j\% has been mentioned, perhaps the most important step in nreomplishinff this 
result is to estalilish and maintain a positis'c fluid balance and also to add the 
proper amount of crystalloids and proteins parentcrally until the patient is able 
to take the necessary rerjuirements hy moutli As staled previously, if the 
aierase patient is giicn in a twenty-four hour period a minimum of 3,000 cc 
of water, 5 Om. of electrolyte, KiO Om of clueose. and 50 Om of protein, he 
should remain in the proper balance There should he, howeicr, a minimum 
output of 1,200 e <• of urine in each twenty four hour period If it is necessary to 
Rive additional fluid to maintain this output it is l>est to give it in the form of 
5 per cent glucose in distilled water This supplies extra nourishment as well as 
increases the urinary output There is no reason why w'atcr should not he 
given to the patient by mouth by starting with small amounts very soon after 
operation, hocanso with the suction maintained hy the duodenal tube there is no 
danger of an accumulation in the stomach or upper intestinal tract The pa- 
tient obtains definite henefit from drinking water even if it is mostly of a psychic 
nature at first. 

The role of drugs in the treatment of intestinal obstruction is not an im- 
portant one, and there is considerable difference of opinion as to both their 
methods of action and their effectiveness During the preoperative period drugs 
have very little place. Too often morphine is given when the possibility of in- 
testinal obstruction is not suspected and the signs and symptoms are masked so 
that the true diagnosis is not made early and the institution of adequate treat- 
ment is delaj’ed. Postoporatively, morphine has a definite place. As showm con- 
clusively by Puestovv,** morphine in moderate doses increases peristalsis in the 
small intestine but at the same time decreases it in the colon. However he and 
others have shovni that pitressin will stimulate peristalsis in the colon and 
there is no doubt from clinical evidence that if a rectal tube is inserted just be- 
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fore ail ampule of pitrc<«iii is Rircn rntramiiscularly most patients with <lis 
fention of the colon will respond >erj* well The only other drug that vaTiou' 
investigators have reported as haring any uniformly stimulating effect on th' 
peristaltic action of the small bowel is prostigmine. A regimen which has pro\e( 
satisfactory after operation in most cases of intestinal obstruction as far as thi 
use of dnigs is concerned, is to give morphine, usually Yg gr. but never more that 
Ye gr., as often as every four hours if necessarj- to give the patient reasonabh 
comfort. At the same time, starting usuallj' four hours after the patient has re 
turned to the ward, 1 e e. of pitrcs.sin may be given ev cry four hours altematmf 
with prostigmine. Ice, every tour hours. This means that for the first twenty 
four hour period after operation the patient will receive pitressin and prostig 
mine alternately at two-hour intervals. 

There are sonic surgeons who do not feel that enemas are of benefit in the 
treatment of intestinal obstruction. In 1936 Ochsner'* stated categorically, 
"Enemas, flushes and cathartics have no place in postoperative treatment.” 
For the rationale of this statement he pointed to the fact that in ileus the bowel 
IS already distended and the musculature is functionally inactive, therefore, the 
patient will not bo able to evacuate the fluid of the enema any more than he 
could his own gas and fluid This will undoubtedly prove to be the case if la^ 
quantities of fluid arc tnven or if an attempt is made to flush out the colon. If> 
however, a water and glycerin enema of not more than 250 c.c. is ^veo not 
oftener than twice in each twenty-four hour period and is given just before the 
pUtessin is due, exccUcot results will obtain in most cases. As Puestow” said, 
‘ ‘ Pituitrin or pitressin combined with enemas serves very* well to relieve the dis- 
tress by emptying the large bowel ” After the patient has had a number of 
effectual enemas, their further employment depends entirely upon the clinical 
progress. 

There are two other adjuvants in the postoperative treatment of intestinal 
olntruction that should be mentioned because there arc times when they prove 
of definite benefit The inhalation of 93 per cent oxjgen as emplojed by Fine 
and others” has a sound theoretical basis, and when it is administered with a 
Boothby apparatus it can be done effectively and very economically. There are, 
hoaever, many patients who do not respond, at least to this therapy alone, and 
it can be considered only as one more means which may be tried to help relje'c 
distention The other form of treatment that undoubtedly makes the patient 
feel more comfortable, ahhongh it is doubtful how much actual benefit be dc- 
lives from it, ls the appiiealion of heat to the abdomen. Hot stupes and diy 
heat have been advocated by physicians and surgeons for the relief of abdoinma 
distention for many years, but it is questionable how nuieh actual benefit has 
ever been derived therefrom 

SUMMASV AKD COXCLUSIONS 

It has been weU staled hy Veal” that "Ihe mortality rate ot actite intestinal 
obstruction is largely the mortality of delay and rises each hour that pwpf 
treatment is delajed." Because of the difficulty, first, in atablishing a 
diagnosis of obstruction in many cases, and, second, of trying to determine 
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far conservative treatment can be followed before operation is imperative, the 
task of carrying out “proper” ti-eatment is not always an easy one. Certain 
essentials, however, can bo enumerated as follo^rs: 

1. Restore lost fluids, crj’stalloids, and protein by parenteral administration 
without delay. 

• 2. Be guided as to amounts that should be given by the clinical picture of 
the patient as well as the use of laboratory tests. 

3. Establish suction drainage of the stomach and upper intestinal tract by 
means of a nasal tube immediately after the diagnosis of intestinal obstruction 
has been made. 

4. Do not delay operation, particularly when cramplike pains persist after 
decompression of the stomach and upper intestinal tract. 

5. Continue postoperatively the parenteral administration of proper 
amounts of fluid, crystalloids, and protein when necessary, until adequate 
amounts can be taken by mouth. 

6. Continue suction drainage of the stomach until the bowels have moved 
and distention is relieved 

7. Use judiciously morphine, pitressin, and prostigmine together with small 
nater and glycerine enemas; this is helpful in combating postoperative ileus 

8. It has been shown by the excellent reports of Veal** and of Jloses*’ that 
the mortality rate of intestinal obstniclion can be reduced to a low figure in 
obstructions of the small bowel by the proper combination of nonsurgical treat* 
ment with good surgical care Comparable results can be obtained in obstnic* 
tions of the large bowel as well 
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during the care of a patient with a head iigur} and an attempt to outline the treatment Mr. 
Rowbothata is Kell qualified to edit this book because of his exten’ice experience both before 
and during the recent war. In this second edition, he has rcviritlen mam chapters and has 
included experiences of British neurosurgeinis in AVorld War II Throughout the book is 
stressed the fact that for good results and early readjastment following n head injury, a pa 
tient mu«t hare continuous and coordinated treatment beginning at the time of injury and 
continuing until he is resettled in employment. 

The first section of the book concerns the mechanism of head injuries and includes a 
discu’sion of fracture patterns as wdl as the work of Dr. Holbourn of Oxford on the theorj 
of injury to the brain by the forces of rotation The section on pathology presents clinical 
rather than histologic studies of concussion, cerebral herniation, hematomas and hygroma', 
the derelopment of the neurologic pielute, and the cause of death in head injuries In the 
section on diagnosis, signs diagnostic of the different types of head injury, special te«ts u«ed, 
and graphs illustrating typical ebnical atages of regression and of recoiery are prevented. 
Special signs such as delayed decerebrate rigidity, fixed dilated pupils, and prolonged uneon 
sciousne's are giren as indications of poor prognosis The section on clo<cd injuries and on 
compound wounds is well written. The techniques adrocated are standard, however, only 
briefly mentioned is the use of fibnn foam for hemostasis and of tantalum for cTBiiioplasties 
An adequate summary of the treatment of osteomyelitis of Iho skull is giicn The highlight 
of the book is the section on tha results of injury (o special parts of the brain and skull 
Inj'uries of the neural optic system ere well discussed The ba«ic cause* of the 'equclae of 
head injuries, both organic and inorganic, are well evaluated There i* n chapter on re 
habilitation m which the center at the Castle of Callaly is intimately described Tlie book 
ends with a chapter on the mechanism of birth inyunes. 

Important to students of head injuries is a well indexed and extensile bibliography of 
the English, French, and German literature 

The book has the disadvantage of being written by one man with all the opinion* and 
interpretationa based on his experience, however, it is an invaluable contribution to a higher 
standard of treatment of head inynnes 


Medicine tn Industry. By Derabard J Stern, PhD., Lecturer in Sociologi, Columbia 

University Pp 209. New York, ItHO, Commonwealth Fund $1 50. 

There hn* long been need for a compact <]iscu*eion of the community health problem 
occa'ioned by industrial employment and for an objective de*cription of tbe larious mMi'ures 
that have been tried to solve the'e problems In this book Dr. Stem, who is sociologi't 
maintaining teaching connection la both Columbia and Y'ale Universities, ha* provided eucli 
a volume. After a brief di*CDSSioii of the awakeaing of our conscioupne-** of the problem of 
industrial health, and somewhat longer consideratioa of the social and legisl itne background 
of modem industrial medicine, Dr. Stern present* a careful analysis of tlie prevent prob 
lem* of industrial disability and the handicapped worker. He analyres the preventne ^ervIces 
now avaiHble, the successes ami failures of health insurance plan«, and the place of the wi 
du'tnal physician. He concludes that noon of the methods now applied tn American industry 
has been adequate to meet the needs for better prevention of Iiasard* nncl comprehensive 
medical service within the financial capacity of the worker. Dr. Stern docs not attempt to 
plead the ca«o of any specific reform. The book repre»ents merely a critical and highly ob 
jective appraisal of pre»ent problem*. In preparing this volume for the series of monograph* 
sponsored by the New York Academy of Medicine, Committee on Medicine and the Changing 
Order, Dr. Stem has produced tbe be*t available appraisal of the current statu* of the in 
du'tnal bypene movement. The book should be read carefully by all who are intcresle<] in 
this expanding field or who are concerned with tbe general problem of the chanpng palieraa 
of medical practice. 
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PRIMARY ANASTOMOSIS IN THE TREAT5IENT OP CARCINOMA 
OP THE COLON 

RaymovT) W McNealy, il D , Chicago, III., Asr> 

Victor G. La^^os, M D , Beverly Hills, Calif. 

I N THIS paper wo pfesent a senes of thirty-four consccutno eases of open 
anastomosis in various parts ol the large bowel. There was no mortaiily 
directly attributable to surgery There were two deaths in the thiity-fouc cases 
The first occurred iu a G2->ear-old woman patient on the seventeenth postopera- 
tive day, following a segmental resection with primary anastomosis for cancer of 
the sigmoid The patient was to have been discharged from the hospital the 
following day, biU died suddenly of a pulmonary embolism The second oc- 
curred in a SS-year-old woman on the sixth postoperative day following a pri- 
mary resection of the sigmoid for cancer. This patient died of a coronary 
thrombosis These anastomoses were performed over a period of twenty-seven 
months ^September, 1943, to January, 1946) In none vvas a complementary 
cecostomy used; all patients received the routine piepacations outlined m this 
paper. Seven of the patients had obstruction or partial obstniction on en- 
trance to Che hospital, hut were relieved of tfieii obstruction (os outlined below), 
so that a primary anastomosis could be performed at a later date with safety 
No patient developed a fecal fistula and no patient developed obstruction after 
operation 

The changing history of bowel resections is fascinating, if only to note how 
the recent application of modcro biochemical and physiologic principles has 
helped US approach more ideal snrgcrj- with leas trepidation than in the past 
The earliest bowel tcsectwns were completed with primary anastomosis 
Most of these attempts, however, were discouraging 

**'*“'““ W reswlion mth primary anastaraoris was performed in 
ri[. ^ 28.jear-old man who had carcinoma of the sigmoid In 

1843 Thiersch resected an acutely obstructed colon By 1880 ten resections had 
been recorded, three of which were successful. In 1881 Koeher reported a suc- 
resection with end-to-end anastomosis By 1881 Billroth, had reported' 
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seventeen cases with ten deaths, a mortahty o£ about 60 per cent. By 1SS9 liis 
clinic had reported fifty-seven cases with nineteen deaths, a mortality of 37 
per cent. 

ilore than 60 per cent of the operative deaths were due to peritonitis 
The era of resection with primary end-to-end anastomosis A\as fast coming to a 
temporary interruption In its place surgeons %sere encouraged to use tie mul- 
tiple stage operations of which the so-called Mikulicz operation is best known. 
The only well-supported claim for its popularity was found in the reduced 
mortality o\er that of the single stage resection ^vlth primarj* anastomosis 

In reporting sixteen cases with two deaths, a mortality of 125 per cent, 
Mikulicz lowered considerably the best previously reported mortality, namely, 
37 per cent.*’ However, this procedure ne^er attained universal acceptance 
because of certain undesirable featnres: From the standpoint of the patient— 
the uncomfortable flow of feces otcr an excoriated skin, the multiplicity of opera- 
tions, the time consumed, and the expense of several liospital stays. From the 
standpoint of the surgeon — the limitations on the amount of mesentery which 
may be excised without impairing the blood supply (such impairment leading to 
necrosis, leakage into the peritoneal cavity, and death), the danger of implanta- 
tion of cancer cells in the abdominal wound because not enough of the caremoma- 
tous mesentery can be excised safely, and the Impossibility of exteriorizing bowel 
with a short, fat mesentery. 

In spite of the progressive ascendence of the use of the exteriorization 
procedure, there were always a few intrepid, visionary surgeons who attempted 
and hoped to achieve successfully the ideal primary anastomosis.*' *' 

And if they failed, it was not always because their technique was inadequate 
or contaminating They failed many times because they did not recognize 
certain fundamental principles of colon physiology and pathology. 

Practically every cancer of the colon, especially the left colon, is partially 
obstructive. Multiple enemas and continuous intestinal decompression by suc- 
tion had not yet come into vogue. Had the surgeon a better knowledge of 
these valuable adjuncts (so that the colon could be emptied adequately before 
surgery, permitting the distended, hypertrophied, and edematous inteslmal 
wall to regain its normal tone and size), primary anastomosis would have been 
the procedure of choice in resectable, nonobstructive carcinoma of the colon 
No technique, open or closed, will give a high rate of successful primary 
anastomosis if the svitures have to be taken through soft, boggy tissues and 
in the presence of infection. Yet that is what the pioneer surgeons attempted 
No wonder they had a high mortality More wonder their success, as small 
as it was. With this ideal of primary anastomosis in mind it was no surprise 
that surgeons attempted to devise instruments and methods”'** which would 
theoretically prevent contamination of the suture line and peritoneal cavity. 
In 1891 Halsted” attempted to develop a relatively aseptic method. He em- 
phasized the fact that the submucous layer of the gut wall was the true layer 
of strength; hence, all that was necessary was to perforate the submucous 
layer without penetrating the mucosa. This was, and is, a theoretical not 
a practical solution. Jloreover, it was due more to a late leak at the suture 
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line and less to a contamination at operation which led to the terrible inci- 
dence of peritonitis. This fact seems to have escaped early workers. 

About this time other surgeons attempted closed anastomosis by clamping 
the ends of the two limbs of bowel and performing an anastomosis over the 
clamps. The diaphragm, betneen the two limbs nas then broken with the 
fingers after the clamps were removed. In 1908 Parker and Kcrr“ used a 
so-called basting stiteh to close the ends of the bowel, made their closed anas- 
tomosis, and then removed the basting stitch. Again the diaphragm had to 
be broken down by finger manipulation. Both Horsley and Stone have had 
obstructions with this method.* Other men have been enthusiastic over closed 
methods of anastomosis (Schoemaker^*’* ** Ilalstcd,’* Fraser and Dott,’® Fur- 
niss**). However, obstructions have been reported with methods of Halsted 
and Fraser and Dott due to projection of tissue into the lumen at the line of 
anastomosis.* Senn pointed out that “If . . . more than a few lines of the 
margin of the bowel is inverted between the two lows of sutures, there is 
great danger of causing primary traumatic stenosis of the projecting circular 
ring in the lumen ofthebonel 

In recent years Rankin,** Qibbon and Hodge,’* Owings and Stone,** Stone 
and McLanahan,” tVangensteen,** and others have been ardent exponents of 
the closed method. Yet Charles M'. Mayo was able to report a mortality of 
8.4 per cent with cighty-three cases of carcinoma of the right colon, counting 
deaths from all causes regardless of the time spent in the hospital.'* Open, 
one-6tag« anastomosis was used in these cases In 1931 Cheever* reported a 
series of interesting cases, using an open method of anastomosis He achieved 
the low mortality of 8.5 per cent when a compiementery eecostomy or colos- 
tomy was used. IVithout a complementary vent his mortality went up to 24 
per cent However, with the use of continuous suction such complementary 
vents arc not only unnecessary, but are in fact a burden because of potentially 
infected wounds, further operations, etc. 

Some twelve years later "WTjipplc was able to point out “that with the 
proximal bowel decompressed (by u.sc of Miller-Abbott tube and suction), the 
hazard of spillage and contamination is eliminated and the anastomosis by the 
open method, with careful i>rotcclion of the wound and remaining peritoneum 
and accurate suture technique, is as safe as the so-called aseptic methods, and 
more certain of giving an adequate stoma and avoiding subsequent leakage.”** 

It can hardly be denied that it is much better to work with freshly cut 
edges (not crushed ends) under direct visual inspection and see each stitch 
accurately placed than to sutnre crushed edges with sutures that cannot be 
visualized completely. We have no special prejudice against mechanical 
gadgets as such, but where these become a possible blind for fundamental 
principles, n e advise caution 

Preoperative Preparation of the (7ohm. — The principles of preoperative care 
involve thorough cleansing of the bowel; fortification of the liter with respect 
to glycogen storage; correction of dehydration, anemia, protein, and titamin 
deficiencies; general restorative measures; sulfonamide prophylaxis; the use 
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of suction when properly indicated? fluoroscopic ejaminafjon tn all bowel cases 
to ehniinale any possibility of the presence of retained barium. 

On admission the patient with eaTcinama of the colon falls into one of tno 
classes: (1) Obstructive or partially obstructive? (2) nonobstnictive. The 
treatment of these types varies accordingly. 

OBSTRUern'E C4SES 

The extent of the pathology in the colon in the obstnicthe phase deter- 
mines operability. During the final stages of an obstruction due to carcinoma 
of the colon, when a partial obstruction becomes complete, the proximal colon 
becomes distended and there is encroachment upon the blood supply, with de- 
vitalization of the mucosa and consequent ulceration. The highly virulent bac- 
teria seep through the soggy, edematous wall, so that the patient becomes toxic 
and has a low-grade fc\er. If the patient gets no relief, perforation may occur. 
A patient with such an obstiiiction presents all the physiologic and anatomic 
problems of an individvial with a margin of safety so narrow that he must 
have the benefits of well-planned pre- and postoperative attention if he is to 
sunne. The patient has usually had a restricted diet and is vomiting, de- 
hydrated, and anemic 

The management of the obstructive phase requires careful observation and 
the use of ingenious nonoperathe methods for relieving the obstruction. The 
patient is typed and cross-matched and receives immediate intravenoxia fluids. 
A Levine duodenal tube is inserted intranasally and continuous suction started 
immediately A cleansing enema is given, and one hour later the patient re- 
ceives one ounce of mineral oil by mouth. W'hen the oil is given, the suctiem 
IS stopped for twenty minutes. The enemas and mineral oil are administered 
on alternate hours until the oil comes through hi the enema washings nr until 
the patient is passing gas and feces freely by rectum 

The purpose of this regime is to convert a complete or partial obstruction 
into a nonobstnictive lesion AYheii a carcinomatous lesion produces obstruc- 
tion, it is mainly the secondary features of the carcinoma (with all that this 
implies, such as inflammation, impaired circulation, and edema in and about 
the lesion) which obstruct the lumen. Not infrequently a bit of inspissated 
feces or barium (administered either by mouth or by rectum) plugs the nar- 
row lumen and, together with the increasing inflammation and edema, pro- 
duces a complete obstruction 

Feces are usually liquid in the right colon and more dehydrated in the 
left? hence, the lower-lynig lesions are the ones which obstruct early.’” If one 
is able to dislodge the feces or barium by large enemas from below and relieve 
the forward pressure by suction from above, then there is a better chance 
for the secondary edema to subside. The lumen in the region of the lesion 
will enlarge and gas and feces will pass. 

Once such a patient shows signs of increased peristaltic sounds and pas- 
sage of gas and feces and oil from below, suction is stopped and the patient 
is put on a course of succinylsnlfathiazole. A liquid, nonresiduc diet is given 
for a few days and is then changed to a high protein, high carbohydrate, low 
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fat, low residue diet. A soapsuds enema is gi\cn tw ice daily. The day before 
surgery an enema is gi\en e\cry tno hours or until the returns are clear. 
The colon must be thoroughly cleansed with repeated enemas and all residual 
barium washed out (ns shoun by preoperative fluoroscopy). Food is stopped 
tuenty-four hours before surgery, but the succinylsulfathiazolc is continued. 

Any attempt to do n snccesafnl end-to-end anastomosis must assume that 
the patient has been brought back to near physiologic normal, both locally and 
systemically. The colon must be empty and it must possess normal tone and 
normal healing powers 

KOSOBSTRUCTlVr. CASES 

Nonobstructivc cases offer no serious problem of preoperath c preparation. 
The patient is given a purge, nsnally one ounce of magnesium sulfate; large, 
cleansing enemas twice daily ; sucelnylsulfathiazole is administered by mouth, 
together with a high protein, high carbohydrate, low residue diet. The plasma, 
hemoglobin, and vitamin levels arc checked and brought up to par. At the 
end of about one week tlic patient is tisually ready for surgery 

Picopcrative Prcporation.— The entire late history of the problem of pri- 
mary anastomosis reiolvcs intimately about the newer concepts of adequate 
pie- and postoperative management. 

Sulfonamide I’rophylans — One of the causes for poor end results in large 
bowel surgery, especially in primary anastomosis, has been peritonitis due to 
late leaks through the suture line and bacterial contamination of the peritoneal 
cavity Ever since Moore and MtUer (in 1042) synthesized and Poth” dem- 
onstrated the intestinal antiseptic action of snccinylsulfathiasole, there has 
been strong hope that primary anastomo.s's of the bowel would become a much 
safer pcoeedure. Succitiylsulfathiatole approaches the ideal antiseptic because 
it is poorly absorbed from the alimentary canal and has strong bacteriostatic 
properties. Even though it does not sterilize the fece.s, it helps bring about 
a marked reduction in the Escherichia coK and anaerobic bacilli stool count. 
After one week of administration, according (o Poth, the Esch. coU count drops 
from an average of 10 million to less than 1,000 organisms per gram of wet 
stool Since succinylsulfathiazolc is so poorly absorbed from the intestinal 
tract (blood levels vary between 1 and 2.5 mg. per cent)", it has a low anti- 
bacterial action in the peritoneal fluids. 

Succinylsulfathiazolc has additional virtues perhaps not considered in its 
original use. It so alters the bacterial flora that the consistency of the stool 
after one to soAen days of therapy becomes "semi-fluid, small in bulk, some- 
what gelatinous in appearance, and relatively odorless " The bowel becomes 
free of gross fecal material and gas. In addition, succinylsulfathiazolc is rela- 
tively nontoxic. 

The colon bacilli reappear rapidly in the feces on withdrawal of succinyl- 
sulfatliiazole. Hence, the oral administration of the drug is begun as soon as 
possible postoperatively. This in itself produces little or no vomiting and 
the readministration of tho drug may start w’ithin the first twenty-four hours 
postoperatively. The period required for nchieA'ing maximum reduction in 
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fSEOPEKA'nVE raocEDtitE 

^\ or5t up 

1, Complete blood eonnt 

2 . Unnaljsis 

S WasaeTmatm and Kaha 

4 Blood centamie aeid 

5 X rays (os directed by surgeon) 

6 Type patient and obtain eompauble donon 

7 Stool to laboratory 

8 Weigli patient 

9 Special tests as indicated: 

(a) Total blood protein 

(b) A/G latio 
SledicatiOQ 

1 Succiaylsulfathiatole 

(a) 0 25 Ora per kilogiara body weight per 24 hours 

(b) 0 25 Gm. given as one dose Stat., then fi of (hat amount given every 4 hours 
thereafter for 5 days before surgery 

(e) In instances where the patient cannot tolerate such a large initial do<e> the 
drug can be ndmicistercd more gradually, te, 3 Cm. every 4 hours for 7 to 14 
days preoperatWely 

2 , Centamie acid, 1,000 mg- in dinded doses 
3 Hi ntamin capsules, 1 1 1 d 

4. Fluids, 3,000 cc. daily ) 

0. Blood transfusion, plasma, or ammo acids 

0 Mincml oil, 1 oz q lugblly 

7. Urotropio, cr, 7^4, 1 1 d. for 5 days 

Sodium acid phosphate, gr. 10, before aurgery 

3, Antiseptic mouthwashes 
9. A'lght medication 

10. Morphine sulfate, gr. 

Seopolamuie, gr I hour before surgery 
Management 

1 111 carbohydrate diet (nonresidue) 

2. Denn sweetened fluids and fmit juices between meals 

3. Normal saline enemas, 2 to 4 times daily 

(a) Saline soluMon enema once ot twice dally fot 3 days before surgery and every 
2 hours on the day before surgoty until returns are clear 

(b) If the lesion can be nsoabsed through n procto«eope the bowel may be cleansed 
lunher by ixcigating through n catheter iu«ttc4 beyond the lesion 


POSTOrCTlTICE FBOCCPCTE 


Worh up 

1 Ilecord fluid intake and output 

2 Complete blood count i 

y as ordered 

3. Urinalysis J 

Medication 

1 Morphine sulfate, gr. U, P“'" rwllcssne-is 
2. Antiseptic mouthwashes 

3 Fluids, 3,000 ec per 24 hours , . 

4 Sodium sulfadiazine in distilled wafer, 5 Gm daily for 2 or 3 days postoperafircly 
5. Penicillin (as ordered by eurgeon) 

Management 

1. Nothing bv mouth until ordered. 

2. Calhetematioa q 12 to 15 hours or for distress (instill 5% atgyrol after catheterization) 

3 Blood transfusion as indicated 

4 OtTgen (if necessary) 


colon bacteria is irom five to seven days. The drop for Gfostridium tulchi 
and SfrcpfococcTis /ecolis rather closely parallels the drop in the ® 

colon bacilli except that it takes a little longer— six to eight daj-s. 
been using the follovring dosage of tie drug: 0.25 Gm. per kilogram o y 
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weight per tuenty-four hours given ds one large dose stat., and one-sixth of 
the original dose given every four hours. The same dose has been used post- 
operatively. 

We must realize, however, that sulfonamide prophylaxis and therapy must 
not alter good judgment in the selection of cases, nor make for poor surgical 
technique, nor fail to take cognizance of other important pre- and postopera- 
ti\c measures. 

Protein and Jlemoglohin Leieh . — Any patient «ho has a uell-marked ane- 
mia should he regarded as a questionable risk for surgery. We are thoroughly 
familiar with the diminished oxygen-carrying power of hemochromic and cyto- 
pcnic anemias, Imt wc arc probably not as conscious of lijpoprotcinemias and 
tissue protein deficiencies as their importance would warrant. The term pro- 
tein deficiency is more appropriate than hypoproteincmia because the latter is 
a description of the circulating proteins which merely mirror the total protein 
depots of the body. When there is sufficient depletion of tissue proteins, then 
the circulating proteins manifest themselves as a hypoprotememia (the ratio 
of tissue to circulating proteins is considered to he 30 !).*’ 

The hypoprotcincmic patient may develop generalized edema, including 
edema of the viscera, brain, and gastrointestinal tract. Kdcma of the colon 
may lead to subsequent obstruction of the new stoma (m cases of primary 
anastomosis) u ith nausea and i omiting and possible rupture of the suture line, 
lldcma of the kidney may lead to a nephrotic syndrome "ith oliguria or 
anupia Furthermore, hypoprotememia produces a deficient tissue coUagenie 
reaction with impaired wound hcnliiig. Of all major surgery, carcinoma of 
the colon, bond obstruction, and generalized peritonitis produce the largest 
decrease in plasma proteins *' 

These findings suggest that n verj determined effort should bo made to 
correct protein deficiencies m all patients who undergo major surgery, espe- 
cially patients ssitb caTcmoma of the l>owcl Correct use of plasma, whole 
blood ("Inch produces a greater rise in protein levels than docs plasma), 
ammo acids, dextrose, and saline .solutions must depend on frequent observa- 
tions of the patient’s total plasma protem lesris, hematocrit readings, and 
hemoglobin estimations. Wc should like to stress tlic point that in patients 
with jirotein deficiencies, transfusions of less than 2,000 c.c. rarely bring the 
total plasma protein lc\cU np to minimal requirements. The slow response in 
plasma protein Icscis implies extensive tissue protein depletion which must be 
R.itisficd before plasma protein levels offer on accurate index. 

Hence, it has been our policy for some time to take total protein and 
nibninin globulin ratio levels on all patients undergoing major Riirgcry, espe- 
cially those who may have had long-standing dutarv imbnlanees vvith refer- 
ence to protein and vitamin intake These patients have starved themselves 
either voluntarily bec.iuse of a Ritophnbin or beeanse the prescribed ilict to 
relieve the gastrointestinal distress had been Insiifficirnt. The patient with 
a low total protein or a revcrsetl albumin-glohulm ratio is a poor risk from 
the standpoint of postoperative management. 
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Vifamui Thcra\nj . — Wound healing and the reparative processes which ac- 
company intestinal anastomosis are a function of the tissue depots of the body 
as reflected by the plasma protein of the blood ; how ever, they also depend on 
the efficient levels of other factors It is of little avail to saturate a surgical 
patient with proteins if the lack of these other factors is not adjusted. It has 
been donionstraled lepcatcdly that lou sitam'm C lesels manifest theraselies 
histoloRically by the lack of collagen which is a basic substance of tissue re 
pair. With this defect in collagen production the whole architecture of the 
healing wound is disturbed It has been oiir practice to determine litamin C 
levels as soon as the patient is admitted. When subnormal levels are found, 
we begin large doses of sitamm C intravenously : 1,000 mg. of vitamin C are 
gi\cn daily, preferably in dnided doses in the preoperative intravenous glu 
co^e or salt solutions Tliesc are supplied by the slow drop method. This type 
of ninnagcment is predicateil on the fact that there is a S'ery low renal Ihre^li 
old for Mtnmin C Its rapid elimination from the blood may be mmimizfi 
and the effective rate of tissue absorption increased by prolonging the period 
of administration. The ability of the tissues to absorb and store vitammCiJ 
limited as to rate, and tissue saturation cicn with very large doses cannot he 
nttnined before fi'e to seven days. IIowe\er, the most acute need for cullufen 
efficiency occurs when the sutiues which have been inserted begin to cut 
through and lose their supportive strength This period is somewhere between 
the third and sc\enlh postoperalis'e days Thus, in a patient with a very low 
sitnmin C Iciel, tissue saturation could be attained at the time of greatest 
need if the patient were placed on a high \Uamin C regime immediately on 
the decision to operate or upon admission to the hospital. 

Prothrombin levels are checked preoperatively and adjusted aceordinglv 
either with synthetic vitamin K substances or with liberal fresh whole blood 
transfusions We use roulmely 5 to 10 lug of \itamin K daily in the pre- 
operative intravenous fluids 

Vitamin B complex dcflcicncics manifest themselves in ^icious cycles in 
which absorption and utilization from the gastroinlestiual tract become pro- 
gressively impaired. A surgical patient has an increased need for the iitaniiu 
B complex due to the parenteral use of glucose and saline solutions The 
oxidation of carbohydrates utilizes the B coenzyme factors, and the increase 
diuresis carries with it water-soluble B vitamins. Impaired preoperatbe s 
sorption and postoperative dietary restrictions lead further to depletion o 
the B complex stores. We attempt to re-establish and maintain tissue sfltura 
tion of the B complex by daily administration in the pre- and postoperative 
intravenous fluids 

PosJopcratii'e .Vniinpenicnf. — ^Thc gastrointestinal tract is kept at rest as 
long as possible postoperatnely. The patient is usually given a transfusion 
on the first or second postoperative day. The plasma and vitamin 
maintained and the fluid balance controlled. The Levine tube 
during surgery and postoperathely until the patient begins to pass 
feces freely per rectum. Before the patient is removed from the opern 
table, the sphincter control of the anus is temporarily paralyzed by d> n a 
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The rubber-covered damps ate brought side-to-sidc, mesenteric edge to 
mesenteric edge. One suture is now inserted at the mesenteric attachments 
of the cut ends and another at the antimesenteric ends. Low do^\n m the 
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The second suture at the antimesenteric side is a Connell® suture through 
all the coats of the cut ends of the bowel. It is also hnotted on the mucosa, 
the ends left long, and a forceps applied to the long ends. 

These sutures are most isaportant. They secure the complete peritoneal 
covering of the mesenteric attachment of both segments of the gut and also 
act as guide ropes to help maintain flie proper relative position and accurate 
co-adaptation of the two cut ends. 

The two guide sutures are held up by the assistant and the posterior 
suture line is bisected and then further bisected with carefully spaced through- 
and-through sutures. The anterior suture line is closed the same way. A sec- 
ond seromuscular row of Lembert sutures is applied. 

At all times it is important to have a smooth adaptation of the mucosal 
surfaces. A mucosal arrangement tliat creates a flute-valve effect is the most 


efficacious Leaks are prone to occur where the mucosal surfaces are not 
smoothly opposed This is another argument against the running stitci 
Serosa is approximated to serosa, so that no irregular spaces are left. A fine 
deposition of fibrin seals off the mtorspaces and produces the most rapid sod 
effective regeneration of tissue. Nicholas Senn,” Edward Jlartin, J. B 
JIurpby, and others, at the turn of the century, pointed out the great danger 
of obstruction from too much inversion of the free ends of the gut wall. Jlurply 
demonstrated that a broad serous approximation is not necessary, and that the 
smaller the bite, the smaller the diaphragm will be. 

The more one sutures, the more one strangulates and devasciilarisea the 
gut This leads to leakage at the suture line. There is no need for many sutares, 
but there is great need for ivell-disposed sutures (two layers). Excessive z«al 
in suturing the colon endangers a blood supply ivhieh at best is somewhat 
limited Small areas of necrosis may develop at the suture line This de- 
vitalization of tissue by strangulation in tbe field of the ever-present Bnaetohic 
bacteria of the colon may encourage a spreading gangrene. Therefore, the use 
of multiple (three or more) tows of continuous sutures (in the hope that if 
two are good, more are better) is not only a misconception of the function of 
suturing and no safeguard at all, but is frequently the instigator of fatal late 
leaks. The eonUnuous suture stops the blood supply to the cut margins of the 


colon, and it is on these devitalized margins that the anaerobes flourish. 

Safety in colon surgery depends as much upon the integrity of the Wood 
supply as it does on the immediate security against leaks However, both nay 
be obtained by making an airtight or watertight closure which needs no more 
than two rows of interrupted sutures for success. The maintenance of s 
cient blood supply is the warp and accurate mucosal apposition the woof o « 
successful anastomosis Tension at the suture line should be avoided by 8 ^ 


quate mobilization of the colon. There should be no pull on the suture 
in the long axis of the colon, and what drag there is should be distn n 
equally around the circumference of the bowel. Tension on the suture n 


produced by postoperative gaseous distention is prevented by conn 
Levine tube suction and the judicious use of the rectal tube. Flirt cr> 
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opplication of finr iiifcrmiilnl AuHirf^ proiliiff* n ininitmim of (lf\ilnli- 

rntion and jw-rmil^ the lilood to reach the frtth, cut nnncnith«l marpini of the 
Imwcl between the internipte*! snfinr^, ihiw mininiiiint: the danger of neeros^ 

Pafelv in colon anastomosis also dryK-nds on the nsoidonee of eojsbinc or 
dfMtftlitini: tissue in the Autnre Ime, atwl this nvolilatiec is nti o«tstnrnlinc 
feature of the open method of anastomosis whtrh rmjiloss fine internipted 
sutures thronchoiit. 

l»isi*rs.sios' 

There is no attempt here to consider operability rates. A seleelr*! series 
of eases of reseetabJc cnrcuioma of the colon Is presente<l. The senes, honrxer. 
demonstrates that In eases with no obstnietion. rcseetion seilh prininrj- anas- 
(omosis is the procedure of choice lour i»referfnee for the open method of 
anastomosis nsins two rows of intermptM Mitores has been in«lieAte<Il I’ltr- 
lUer, most patients with partial or esrn complete obstnictnm iimlrr proper 
preoperatisc preparation may lieeotne forinnate candidates fur rtsrelion and 
primary anastomosis 

In one ease carcinoma of the Iransscrsc colon svns discovered diirini; an 
exploration of pastric carcinoma. Uotli the pastrie resection and the sejrmcn- 
tnl resection with primary open anastoroosw of the transverse colon were per- 
formed simultaneously. Once an asymptomotic earemoma of the siemoid was 
discovered durinc on operation for total hystereelomy. This was nonohstruc- 
live and seas resected sepmenlnlly ImraeiUniely with primary open anastomosis. 

Of the thirty-four cases, four s\crc carcinoma of the richt colon, three of 
the transverse colon, two of the reetoslcmoid. one of the splenic flextire, and 
twcnlf-tvro ot.thc sigmoid. 

The changing history of resections for earclnomn of the colon has been 
discns.scd with emphasis on the modern trend of primary resection. This 
method flourishes only through the use of the newer concepts of physiology 
and biochemistry ns applied to the pre- and poslopcmlivc management of the 
surgical patient. Some arguments for the open and against the elosctl methods 
of an.isfomosis are presented. 


CONa,V.siON 

Tlio shortened hospital slay, the elimination of mnlliplc operations, the 
sasings in time, expense, and psychologic trasimn, together with the low- mor- 
tality (two deaths) in lliirty-fonr cases make the procedure of resection with 
primary open anastomosis one of choice, or at least one to be recommended 
highly in resectable, nonobstriictive carcinoma of the colon. 
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THE TREAT3IENT OF ACUTE APPENDICITIS IN A 
CLOSED CITY 

Cai-tain Aujfbt T. IUys, JDdical CoBrs, Army of the United Stvtes 

W HEN RcginaW FiU, Slmttuck Professor of Pathological Anatomy in the 
Ilanard Jlcdical School, in 18S6 first read his paper on “Perforating 
InflanimatioJis of the Vermiform Appendix” «t a meeting of the Association 
of American Physicians, he ga\c to the medical world its first clcar-ciit descrip- 
tion of the pathologic process, the symptoms, the clmical findings, and sug- 
gested treatment of a disease which, although previously described, had not been 
clearly understood until that time, and ns a result, not properly treated 

Although thousands of papers hare been presented on this subject since 
then, little has been added to his original description and advice. Jlortality 
statistics in this disease have \>cen reduced since that time with the advances of 
siirgerj’ and its technique In recent years chemotherapy with the sulfonamide 
drugs and penicillin have lowered still further oiir mortality in appendicitis, 
especially those eases with perforation and pentonilis It is not my purpose in 
this paper to present anything new in the way of diagnosis, teehnique, or cliemcv- 
therapy, but to discuss the treatment of appendicitis, and tlic success wlucli was 
attained in a closed city where such a disease could be treated in its most ideal 
manner. The early recognition and diagnosis of appendicitis n.s described by 
Fitz, and immediate operation once the diagnosis is mode as suggested by him 
and a eontemporaty surgeon of his time, Alfred Worcester, still stand paramount 
today as much as in 1SS6 in the sueecssful treatment of appendicitis 

To quote a few sentences from Fitz's paper and some remarks of his 
colleague, 'Worcester: 

Fitz recorded “A simple catarrhal appendicitis is to be recognized ana- 
tomically, but it is doubtful whether its clinical appreciation is possible. This 
appendicitis, in the absence of a concretion or foreign body, may progress toward 
ulceration, eien to peritonitis, which may terminate fatally In the presence 
of a foreign body or concretion, these e'cnts arc of likely occurrence On the 
one hand, the inflammation may result in the more or less complete obliteration 
of (he canal of the appendix with or without circumscribed dilation. On the 
otlicr. the ulcerative process becomes associated with n necrosis of the wall, a 
peritonitis, usually circumscribed at the onset, and perforation ” 

In respect to diagnosis after discussing the obscurity and variance in 
appeiidieitis he stated, “The presence, therefore, of the symptoms now to be 
mentioned in whom the history of one and particularly Rcvcral such attacks is 
to be obtained, is of marked importance in aiding in diagnosis ” He found, 
“that the majority of eases of resulting peritonitis began in the second, third, 
and fourth days after the inflammation of the appendix Ls established ” 

Worcester, who became an advocate of immediate operation as soon as a 
diagnosis could be made, maintained that “it is impossible to tell what cases are 
going t o bo bad ” Also, he thought "that the physician should from the begin- 

R«aa at a meeting of the Tenne«sec SHtc Medical Association, April, 1S46. 
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mng, place the responsibility upon the sargcon— because, the end of the first 
day is later than the end of the first week in some cases.” 

At the closed, wartime, secret atomic city of Oak Ridge. Tenn , the situation 
has been unique and unusual. The results in acute sui^cal conditions of the 
abdomen, especially acute appendicitis, hare been exceptionally good. It is felt 
that good results have been achieved because of an unusual setup by which it 
has been possible to treat saeh a disease in its ideal manner. From Oecember, 
1943, to December, 1945, the sui^cal department has done 357 appendectomies 
for appendicitis with no mortalities. Oak Ridge has been a closed city of 25,000 
to 75,000 population with a limited and centralized medical personnel. The 
personnel for the greater part has been a group of men trained in their various 
specialities Consultation by men trained in surgery, medicine, pediatrics, and 
gjTiecologj' has been available for each and every case and at anj* time. A call 
rotation has permitted surgery at any time of the day or night without undue 
strain on any one surgeon. In short, it has been possible to carry out, idealis- 
tically, the treatment of appendicitis in a city of all people— not the rich — not 
the poor — ^not the whites — not the colored — but all in the same manner. 

Staff. — The 357 appendcctoaues were performed or assisted In by 10 
surgeons; 352 o£ these were participated in bv a limited group of 6 surgeons 
(Table I). 

Tavlc I 



DEFCunO-NS 

Of the 357 cases, pathologic findings were reported in all but 13. As will be 
seen later, because of the close correlation between operative findings and the 
pathologic findings, these were included in the subsequent statistics according 
to their operative reports, namely, 8 cases of acute appendicitis and 5 cases 
of normal appendices. 

Acute Suppurative or Ganprenous Appendicitis. — One group includes those 
appendices found on pathologic e’caminalion to have suppurative inflammation 
with infiltration of polymorphonuclear cells invading the walls or an acutnal 
necrosis of the walls of the appendices. 

Perforated Appendix With Peritonitis —One group includes those gan- 
grenous appendices which have actnaDy sustained a perforation of the walls, 
with pus in the peritoneal cavity either free (generalised), or waUed off (local- 
ized or abscess). It does not represent those cases which show a localized pen- 
tonitis as a result of contiguousness to an inflamed organ, nor that group m 
which there is a clear but cell-containing fluid in the peritoneal cavity. 
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Subacute, Recurrent, Chronic, Sderotie. — One group includes those appen- 
dices which by means of cellular elements or fibrotic changes seen, in the walls 
show signs of subacute or receding inflammation or changes resulting from 
previous inflammatory processes. 

Normal Appendices . — One group inidudcs those appendices which show no 
signs of inflammatory process recent or past and arc essentially normal in all 
respects. 

SEX 


Of the 357 appendectomies, 200 were performed on males and 157 on 
females. 

males . — Of the 200 males, 123, or 61f) per cent of them, had pathologically 
acute suppurative or gangrenous appendicitis. Seventeen, or 8 5 per cent of 
them, had perforated appendicitis with peritonitis; of \vhich 7, or 3 5 per cent, 
had general peritonitis and 10, or 5 0 per cent, had local peritonitis or abscess. 
Thirty-four, or 17.0 per cent, had subacute appendicitis or sclerotic appendix 
and 26, or 13 per cent, had normal appendices. 

Females.— -Of the 157 females, 54, or 34.4 per cent, had acute, suppurative 
or gangrenous appendicitis; 6, or 3 8 per cent, bad perforated appendicitis with 
peritonitis, of which 5, or 3.1 per cent, had general peritonitis and 1, or 0 7 per 
cent, had local peritonitis or abscess; 44, or 28.0 per cent, had subacuto 
appendicitis or sclerotic appendix and 53, or 33.8 per cent, had normal ap- 
pendices. 

TABLE n. Sex DlSTRtBDTiOV 



Males 

Females 

JS7 Cases 
200 cases 
157 eases 

567e 

44% 



Acute, 
rupputaUve 
KO % 

Perforated mfA 
peritonitie 

Oeserai Local 

NO. % KO. % 

selerotxc 

HO. % 

Nerrnal 
NO. % 

Total 

NO. % 

Males 123 61.9 

Females 54 .14 4 

7 35 

5 3.1 

10 5 0 

1 07 

34 17.0 

44 210 

26 no 

53 33 8 

200 100 
157 100 


PaCAoZofftoaUjt Invofi«l Xppervdtee* 

278 cases — 78% 

Acute, tuppuraUxe or perforated Suhacule, teterolie Total 

Male 140 (700%) 34 (43.5%) 174 6S 6% 

Female _60_ (300%) 44 (56 5%) 104 37 4% 

200 78 


Normai Appendices 
79 eases— 23% 
Males 28 cases 

Females 53 cases 


32 9% 
671% 


Of the acute suppurative, gangrenous, and perforated appendices, 70.0 per 
cent were in males and 300 per emt in females. Of the subacute sclerotic 
group, 43.5 per cent were in males and 56.5 per cent in females. Of the normal 
appendices, 32.9 per cent were in males and 67.1 per cent in females (Table II). 


PREVIOUS ATTACKS 

In review of the histories of these cases definite information concerning 
previous attacks could be recorded in onty 195 eases. In acute, suppurative. 
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Rniisiciioiis, or perforated appendicitis 6S.6 per cent of the patients hnii had 
pnMoiis aftacLs lu sulKioiite K-«irient or sclerotic apix'iniicitis 7C9 per rent 
luid had previous attaclis In appendices found to be normal 702 per cent jraio 
histories of haMiij; similar ssmptoms picsioiist^ (Table III). 


Timr It! HisTOiks o» I*Rr»ims ATTMSb 



It will lie uotid that in aeiilc appemlicitis theic is a biRh percentage of 
prcvioas atljuks and this is cspniallji so in those ea.scs which show signs of 
changes from |iie\ioiis titnaiimiatioit. 

It IS also interisliiis to note lh.it 702 per cent of tliose patients found to 
lime nonnal .ippi'iKliccs also c.iic histones of previous attacks of similar sjmip- 
toiiis, winch adds to the diUiciiItic-s in ddrereiitmttng these from tiuo appendicitis 
in the liinual duiguysis Ilowescr, u is evident that appendicitis w a disease 
which iceui’s and that a history of prcviotw nltaeks or symptoms is significant 

Troin lierc on the discussion will not include the group of 79 cases which 
were found to be normal on pathologic esamniation and only the 278 cases found 
to have pathologic inrohenicnt will lie dealt with However, I wish to comment 
tliat, III the successful treatment of appcndieilis, a certain number of abdomens 
will have to be opened iti explor.ilion when acute oppendieitis cannot be ruled 
out cii'flniloli ly cIiiiumI means Some of tlie«e were surgical abdomens although 
the appciidis was found to Jhj iiorm.il l•'lvc eases of Jlcckel’s diverticulum, one 
With perforation, are m thia Rtoup An ahs««s of the wall of the cecum, is an- 
other case and a i>erfor.i1cd peptic nicer is still niiollvcr This is especially true 
III women where the differentiation between peKie palholos> ami acute 
appendicitis is alinost impos-sible at times 

Sl-VSONVl. OISTRlRimoV 

Findings show tliat appeiidirilis has no seasonal vnii.ilions It omirs with 
about Cfiiial frequency dmiiiR all seasons of the jear and >>ears no parlicnlar 
relation to flic seasons for upper respiratory distiu bailees or entcntis (Table IV). 


TIBLE IV. FEASOVSL PlSTBlBl-TIOS Or .VrcrsMCiTis 


bpnng iMawh, April, MayJ 
fcuramcr (Juue, July, Aug) 
Fall (Sop^t., Oof., Not.) 
VVititer (Dee , Jan , F<1>.) _ 


acoTE 

SWITtTRVTIVE 

PELPOAb'rEV 


fOtcEarr 


-'J5 
25 5 
21S 
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Tabl?. Y Dvratios Of STunous 


liURAllOV 

WALES 


FFAULES 

TOTAL 

TEft CENT 


Arute, SHpewrolue or 

GansrenoM Jpiirruliiiifts 



] 






27 



35 



36 


20 

56 


16 21 hr. 

16 



24 

13 6—60 I 

24 36 hr 

17 


S 


12 4—78 1 

30 48 hr. 

5 



7 

40 

18 72 hr 

D 


6 

15 

85 

72 9Q hr 

6 



0 

51 

4 days and oyer 

C 


I 



Total 

123 


S4 

1T7 



CEVFRAI. PERITOSITIS 

LOOM. PERITOVtTtS 


DeRATION 

HALES reHALFS 

HALES 

FEMAIFS TOTAL 

PEK CENT 


J'trforaletl 

Ippndieittt lltth JVntoailia 




0 

J 

0 c 

R 7 

X 1C hr 

0 

0 



43 

16 24 hr. 

0 


\ 

0 1 

l.t0— 21. 1 

2136 hr 

3 

1 


0 6 

20 I— SS 2 

36 48 hr 

0 

1 

0 

0 ] 

43 

48 72 hr 

1 

1 

I 

1 4 

174 

72 OC Lr 

I 

0 

1 

0 2 


4 dnya tied ovt 

i 

0 

3 

C 4 

174 

Total 

7 

5 

10 

1 21 


IX R4TIOS 

MALES 

ffMALES 

TOTlL 

PEIi CANT 


Svbacvle lifcurrent or Sflerolte JppeTitiicflis 


2 hr or uiuter 






2 8 hr 

S 


0 

11 

14 1 

H 1C hr 

4 


4 

8 


le2> hr 

4 



C 


24 ?0 hr 

7 


1) 

18 


36 48 hr 

1 


1 



48 71 hr 

2 


7 

t) 


■jofi hr 

3 


4 

7 


4 ihta and otc 

4 


4 

R 


Inter i-al 

3 


4 

7 

fi.o 


DUItA'llOS Of SWUTOMS 

As montionpil puMonsU one of most mjwlnul fnrtors in the sncccss- 
fal treatment of acute; opiKmliritU w the povNiliiUty of hems fthlc to see a 
patient carl> in the course of the «hspasc This nllons early recognition or 
<lia?nosis and prompt surpical rcroos'al 

Of nil the patients m this senes, 66 1 p«T cent with acute or sitpjinr.itut op- 
IHinlioilis Mere seen Milliin the first ts»ciit>.fonr hours, anti Mitliin the first thirty 
six hours this fipiire jumped up to 785 jier cent Of tlic patients with perforated 
tipi>endicilis willi peiitnintis 26 1 per cent were seen Mithm tMonty-four Jumrs 
of the onset and 522 per etni Mpre seen within thirlj-six hours II can }>c seen 
tliat even a dolas of twcUc lunirs in a proaressing Kuppwratuc or ganprinous 
apimndieitis can incroav iuarke«Uj the jierceMtape of perforation Of the Kuh- 
acute or scicrnlic group the ilistnhiilinn of the dtiralinn of swriptojiis m,ss more 
vnriiMe ns nii"hl Ik' siisjxs (id (T.ihle V) 

\«.i M-nniimruxs 

The nsc distrihulion showcsl tiolhitsp imusua] to tlic general run for neiKo 
npiMMidieilw "2 5 i->cr cent of the eases of acute suppuratiic or i)erforat(sl 
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appendicitis occurred in the age group of 30 years and under, with 54.5 per 
cent of all the acute suppurative or perforated cas« occurring in the 16 to 30 
year group. Also, the subacute recurrent or sclerotic cases ate most common 
in these age groups with 74 4 per cent of them occurring at the age of 30 years 
or under. They are, however, Jess common in the first three age groups up to 
16 years of age. The youngest patient was 3 years old and the oldest 66 
i Table VI). 


Table VI. AoE PisiAtBOnos or ApitxmciTis 


ACE CROUP 

ACUTE 

SDTPnUTTVE 
KALE rEUALE 

ptaroRATEa with 

PERITONTnS 

CeVERAL LOCAL 

KALE PEUALE VALE PEUALE 

TOTAL 

PERCENT 

3 5 yr 

2 

0 

1 0 






8 


2 0 

0 


15 


11 15 yr. 

14 

3 

0 I 





16 20 yr 

13 

13 

0 1 



30 



26 

12 

0 0 



40 

20 0 


27 


1 0 

3 

0 

30 

16.5-725 

31 33 jT 

11 

5 

t 0 





3610 rr 

0 

3 

I 0 

0 

0 

13 

65 

4U5 yr. 

7 

0 

0 1 

1 

0 

9 

4.5 

lO-SO j-r. 

6 


0 0 

1 

0 

0 

4.5 

50 60 yr. 

0 

1 

1 1 

0 

0 

3 

15 

01 65 yr 

0 

0 

0 0 


0 

0 

00 

W. JT tad over 

0 

0 

0 1 

0 

0 

1 

DU 

Total 

U3 

U 

* i 

16 

QHH 



ACeCROIT 

illLTS 

PEMALES 

T1>TAL 

PER CENT 




Svbaevte Srlfrotte Jpp/i>d\ett\.t 






0 


0 




6 10 yr. 


1 


3 


38 


n 15 T 


1 




26 


16 20 } 




21 




21 23 yr 


fi 


23 


295 


26 30 r 


6 


0 


10&~r4 4 

3! 33 y 




ft 




36-40 TT 



2 

7 




41 43 r 








46-50 yr 




1 







0 





56 CQ VT 














i.j 


66 yr anO over 







Total 


14 

44 

,8 





THE \TJtKNT 

Incisions. — ^lIcBurncy incisions were used in 255 cases, 167 times in males 
and SS times in females Right rectus incisions were used m 90 cases, 29 times 
in males and 61 tunes in females. Various other incisions were used in the 
reniaining 12 cases (Table VII). 

Treatment of the Appendical Stump. — In those cases reported the ap- 
pendical stump was inverted with a puise-string suture m JSS cases or 58.4 
per cent, and merely tied oil irithont inveTsion in 134 cases or 41 6 per cent 
(Table VIII). 

Droinogc of the Abdomen— The abdomen inis drained in tiventy-four 
patients. Seven of these were m nonperforated eases where it was used as a 
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Table VII. Opzbative iKdsioss 



MALE 

PEECEKT 

FEMALE 

PERCENT 

TOTAL 

PERCENT 

MeBuniey 

16T 

S3.S 

8& 

56.1 

233 

71.4 


29 

14.5 

61 

38 9 



Midhae 

0 

0.0 


1.3 




1 

0.5 

1 

0.6 




0 

00 

2 

1 3 


34 

Henuorrhauhv 

2 

1.0 

D 

00 

fl 


No report 







Total 

200 

100 0 

157 

100 0 

357 

1000 

Table VIII. Tbeatmest or TnB Awesmcal Stum? 


larerteii with purse afrinff 



158 



Tied, with D' 

0 inversion 






No report 




33 



Total 



357 



safety measure. In the perforated cases drainage was used seventeen times, or 
73.9 per eent of the cases. It was used seven limes in perforated appendicitis 
with general peritonitis, or in 58.1 per cent of these cases, and ten out of eleven 
times in the cases of perforation with local peritonitis or abscess, or in 90 0 per 
cent of these cases. In a total of six cases of perforated appendicitis with 
perttonitis closure was without drainage, five with general peritonitis and one 
with local peritonitis (Table IX). 


Table tX. 

Dkaivagb OP 

TDE ABBOUBV 




PRAINEB 

TER CENT 



Acute, suppwiatwe gangiecous, 
not perforAted 

Petfoifttcd appendicitis with 

7 

4.1 

163 

95 9 

10 

00.9 



local pentonitia 

Perffttated appendicitis with 
geoerai pentomtis 

7 

58.1 

S 

419 


The Use of Chemalherapy in Appendicitis. — In discussing the use of chemo- 
therapy only the acute suppurative, gangrenous, and perforated cases will be in- 
cluded, namely, those cases in which we might look for something significant 
in the way of benefit received in the form of lowered mortality or morbidity in 
actual suppurative conditions Of the 200 cases of acute suppurative or gan- 
grenous appendicitis and perforated ap^dices with peritonitis 117 patients, or 
58.5 per cent, received chemotherapy in some form, and 83, or 41.5 per cent, 
received no chemotherapy whatever Of these 117 patients, 90 received 
sulfonamide alone, 7 received penicillin alone, and 20 received combinations of 
sulfonamide and penicillin (Table X). 

COMPARISON OF CUNICAL TOAQNOSIS, OPERATIVE FINDINGS, AND 
PATHOLOGIC DUGNOSIS 

Of the 322 cases i^agnosed clinically as acute appendicitis or perforated 
appendicitis with peritonitis, 221 were so diagnosed on operation, of which 192 
were so diagnosed pathologically. In other words 192, or 86.8 per eent, of those 
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Tabu X Ciir»K)nilMr\ 



ACUTE KimaXTIIC Pt;BfVR.Xl 

tnrfRiTOMTis 


isiilfa Alone 

H»»temieollv 
lAJcallr and <\i(r 

mu ally 

as 

c 

17 

1 

3 


0 

Totnl 


M 

0 









l/>c.sllr 






h^slftnicallv 


C 




I^sllr nn<l rutrj 

tniralh 

1 

0 


1 

Total 


7 

Cl 


7 







Ixtrallv 


0 




SjstrTnioalW 






lrf>fal(T an.! »T*|fi 

nirnllr 

4 

10 


14 

Total’ 


» 

J.' 


20 





(:>s m 


No x'liftnolkoTAT'X 


St 

: 

fll’-cji 



rotal 


oppoiidici'^ (linifiiOMil nl IIip o|>cmiiiii; laWo os bciiis n<*wlc or snppiimtirc 
ftpjwjvhoiljs \soj\‘ sn foHn»l «i\ pallvoloair 

Of llic Hint tj-iiinp cases normal at llic <>i*crutiiis lalilc only scsentj- 
fntir. tip 75 7 per caif. «crc tltajriioMsI as sliowJnc no pallioJogj- on micposeopie 
cTaniinntiuii It "as IiooaiiM,* of this close correlation Iictwccii the patholojtic 
tlinttniisis nmj llic opcrfitite tliactiosis that the Diirtccn cases in "liieh no 
{intholnsic report tsuiUI l*e found wets; includM m tUe final statistics of tlicse 
cnM-i, assiffiiuitr tlicin a> eorthnst lo their o|MTalhc fimlinss ns ciglit cases of acute 
npprrulicttis and fixe normal npivcndiccs (TaWc XI) 

iiO'riTsi. <Ts\ OR jioRmwTx 

Ilcfon* sinriiMt; the iliscii'sioii on hospital stay it is lo Is' considered that 
the jrreatir part of iJiosc iiatieiils rcccMns chciimtherapy ncre sicker clinically 


TaBIE XI t’ovi XMS.)' Of lUMiMWIS, OCtaVTIXC FisWMpS, «m> I*\Tm>ioric 

PMOSOS'IS 




oi (.Axrne 

IISOINCS 

CXTIIOLOOIC 

PIAGSOSIS 

\fule fupi'uminr cnncri'noti* 

311 

lys 

18.* 





IVrIoralcil wift locnl pcntonili* 




Sul acute reeufteat fctcrotic 







‘1 



!* 


Total 

377 

3'.« 



^ ^ "7S ct T* i^f «nt jsitUoIoEicallj «nK?l*ssJ 
70 cr 22 per ccot nornal 
"TS I'lilliotogicnllr jnsolscit aypnidwcs 

177 Of PI." pef cent Brolc fuppnratiTc apifnilicitis 
“I Of 8 3 per cent pctfowtcA appemtvfrtis «uli pcntomtia 
7S or 2S 0 per ccat »ql>iKqf»ly iimiticil or >Iio»inj vlrrot 
ic ftinncc# 



uwti ACOTi: vpi’j\Dicms in cuo^vd cm 


3o:> 


TABtE XII AVER^Cr Ilosr-ITVL ST\\ OF APPIAPFCTOMl l‘ATtKVTS WiTIt 1' VTItOIJXIIC l>Ht. 
vosts or KoeuAb Vppendiv 



MCBIPSEV INCISION 
(4G evSES) 

i.nuiT Bren'S isci&K'n 
( 30 c'SEs) 

Average lio'pitil »taj 

7 2 days 

HO (lavs 

Shortest May 

3 days 

(1 days 

Longest slay 

2J days 

16 days 


from the onset, cspceially those who receued the drugs sjsfcmically. In 
analyzing the liospital stay of these patients tJic tjpc of inciMon used is taken 
into consideration, the part v\)iicli chemotherapy may or may not have plavod 
in lessening their morbidity, and also those cases of poriloiiitis in w hteli drainage 
was or was not used The discussion will deal with those cases of neufe suppura- 
tive appendicitis and pcrfornlcd appendicitis with jvcntonitis However, for 
comparison the average liospilal stay of those patients in whom the appendix 
was found to he normal or .sulweulely inflamevl or sclerotic will he prrscnled 
first (Tables XII and XIII) 


T*Kt» Xlii Avrnw.i IPi'-riTAL Ntw o» APirswnxiMv Pvtipsts With PvTirmtwac Ihvc. 

NOSIH OF M UVCITF APPPSWCITIH OP. Scl UtOTlt Vl’I ESPIS 


jiCBirsrv isrisKis 

e v srs ) 

NTCrngc liO'<|'i*nl pIvv 71 <3n» 

Niortc*t ptny 2 Jav« 

Ixingot pisv 2? .Hyp 


5 

day* 

itsrii 


/’(ififritt ll itA .Iriitf Supi'itralti t or i}anffrtnou\ .1/*/)Ok/ici/ii — In acute 
suppumtive or gnngreiious api>ciidieitis the average lengtli of luispitnl stay for 
all patients receiving chemotliempy of any sort was for tlioso with Mellhrney 
incisions 77 days and for those vviih right ri'ctus incisions 90 days In those 
pnlimls moving no rhmorherapy wliat^Hucr. those with McHiirncy incisions 
stayed (pfi days and those with right rv'ctiis iiicimohs h 0 day s Tlic results found 
in breaking down these fignri*«i are shown m Table XIV 

I'ijtifntx J’frfnrnUi! aufl Pfntuntln in fUlntion fo 

Droina'ic of the Afxlomfn --(’axes of |K*rfornt«l apjs;ndicitis and peritonitis will 


TAKtr XM virrvcr IfosiiTvr stav is r*sr> «r veerr 
\rPEMs«ins 
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Table XV . Aveeiaoe Hospital Stay m Cases op Perforated ArpE-swans AVitn Peritoxitis 
IS BELATIO'I to Drusace 


Genera] Peritonitis (12 eases) 
lIcBurney Ineisioas (9 eases) 
Shorfc't stay 
Longest stay 
Average slay 

Bight Beetas Ineisiona (3 ca>«s) 
Shortest stay 
Longe'^t stay 
Average stay 

Local Peritonitis (11 cases) 

McBumey Incisions (7 ea<es) 
Shortest stay 
Longest stay 
Average stay 

Bight Beetns Idcisiors (4 eases) 
Shorteet stay 
Longest stay 
Average stay 


lAAlXED 

NOT DRAINED 

fi exes 



6 dav? 

13 S days 

IS days 

10 3 days 

13 days 

19 days 

1 ca<=e 

17 days 

9 days 


6 cases 1 case 

7 day« 

23 ilays 

12,7 days 11 days 

4 eases 0 ea<es 

19 days 


be discussed first m relation to drainage of the abdomen and then chemo- 
therapy. In general peritonitis drainage was earned out in eight patients, with 
on arcrage hospital stay of 13 8 days for those with McBurney ineisions and 
17 0 days for those with right rectus mcisions Drainage was not carried out in 
four patients, with an arerage hospital stay of 10.3 days for those with 
McBnmey incisions and 9 0 days (one case) for those with right rectus incisions 
In local peritonitis or abscess drainage was carried out in ten patients with an 
arerage hospital stay of 13.7 days for those with McBurney incisions and 15 0 
days for those with right rectus Incisions 

bratnage was not carried out m one patient with a lIcBurney incKion who 
remained m the hospital for eleven days (Table XV). 

Patients ITiC/i Perforated Appendicitis IVith Peniomtis t« i?<lflfion to 
Chemotherapy — Cases of perforated appendicitis with peritonitis in relation to 
chemotheropy also fall into tvro groups Of the twelve cases of general peri- 


SHORTEST 

RCAIBEBOP STAT 
CASES (PATS) 


LO.SQESr 

STAT 

(PATS) 


AVERAGE 

STAT 

(DAV&> 


IfeBuniey Incision Cases 
Salfa drug loeaBy 
Sulfa locally and systeinically 
Sulfa aad pemciUin locally and s\s 
temically 

Average length of stay with ehemo 
therapy 

Average length of stay with «o chero 
oSierapy 

Bight Hcctus Incision Cases 
Sulfa drug systecsically 
Sulfa and penicillin locally and sya 
tenncally 

Average length of stay with chemo- 
therapy , . 

There were no eases in which no Miem 
Otherapy was nsed 


HAYS : ACXrrE ATTEJCDlCrra IN CLOSri^ CITY 


307 


lonitis, chemotherapy was used in elcs-cn eases and no chemotherapy in one 
(Table XVI). Of (be eleven eases of local peritonilis or ahsetss, chemotherapy 
was used in ten cases (Table XVII). 

It is impossible, of coiirse, to make any sipiificant compatuson of the patients 
nith perforated appendicitis with peritonitis sriio received no chemotherapy 
witli tliose who did, as this croup consisted of only two cases Ilowcvcr, it is 
felt that the morbidity of those p.ificnts with perforated appendicitis with 
peritonitis nlio received chemotherapy, namely, 1325 hospital days and 14.3 
hospital days srilh McRumey and right teetus incisions, respectiscly, in general 

TAorE XVII. .\\rR\CE KosmAj, Stat is Cssts or pET.roRSTEo Arrcsoicms With Locai. 
pnirrosms ob abscess 



Nornal appendices 
bubscute sclerotic appendicitis 
Acute suppuratiTo appendicitis mlh 
■no chemotherapy 

Acute BuppuratiTC appendicitis with 
chemotherapy 

Perforated appendicitis, general 
peritonitis with drainage 
Perforated appendicitis, general 
pecitqmtis with no di4«age 
Perforated appendicitis, general 
peritonitis with chemotherapy 
Perforated appendicitis, general 

peritonitis with no chemotherapy 
Perforated appendicitis, local perito 
lutis with drainage 
Perforated appendicitis, local perito 
nitia -nitli no drainage 
Perforated appendicitis, local perito 
nitis with chemotherapy 
Perforated appendicitis, local perito 
aitis with no chemotherapy 


BUItNCY IbCIStOS'S 

ATERAGB STAT 
ASES (DATS) 


RECTUS IMCISIOVS 

ATERACS STAY 
ISS (DATS) 




SOS 


SDS6ERT 


pcntonitis, and 12 4 hospital dajs and 16 7 hospital days with JIcBumey and 
rigiit rectus incisions, respectively, in local peritonitis or abscess, is low for 
such a serious complication of appendicitis and that the chemotherapy as well as 
earl} operation has plajed a lai^ part m tliis low morbiditv and no fatalities 
(Table XVIII). 

CONCLUSrOXS 

1 The closed city ol Oalc llidge has afforded an unusual and an ideal oppor- 
tunity for the treatment of such a disease as aentc appendicitis The greater 
majority of the cases, acute, recurrent, and perforated hasc been seen early in 
tile course of the disease or the particular attack Consultation has been avail- 
able, with men trained in their ^•aTiou3 specialities, at all times in tlie question- 
able diagnostic eases Prompt snrgieal treatment has been carried out bj a 
constant group of surgeons 

2 It is as true today as it was in 18b6, when first brought out by Reginald 
Fitr, that tlic most important factor in the treatment of the disease of acute 
appendicitis is the earlj recognition and diagnosis of the condition and its 
prompt surgical treatment It is important that the public he educated in the 
sjTiiptonis of this disease as in the Infectious and contagious diseases stressed in 
preieiitiio medicine It is important that the phi'sictaa be consulted early 
and that he recognize the disease «hich at limes can bo very ingiie and de- 
ceiving in story and findings. It is imiiortanl that, in eases in which tlie 
diagnosis had not been definitely established, the patient be watched careful!} 
and fmpieiitl} , n.s obongos in the eluucal findings can occur within a short 
period of time as can the pathologic stale of the appendix. 

3 In tlie successful treatment of acute appendicitis a ccifain number of 
normal appendices will be rcmoied and exploration of tl e abdomen done This 
IS espceinllj true in women in whom peine disturbances so simuhale appendicitis 
in thoir cluneal findings tliat differentiation ls inipossihle Iloweier, the error 
is gie.itir if one ••wntehes” than if one “looks” when .ill diagnostic aids haie 
been e^.bausted and the differentiation cannot lie made 

4. Appendicitis is a ivcurnng disease with a history of preiious attacks, 
which in our scries was found in 71.6 per cent of the cases, “it is impossible to 
tell wliich cases are going to be bad.” 

6 Chemothernpy, empIo}mg sulfommndc drugs alone or m conjunction 
with penicillin, rspcciall} used systcmie.illy, lias been a definite aid in producing 
no mortalities and an unusually low morbidity in this scries of perforated 
appendicitis w itii peritonitis 

6 Chemotherapy does not offer as much in the cases of acute appendicitis 
witliout perforation IjOcuI use of the sulfonamide drugs (penicillin not used 
alone) adds little, if anything, to lessening morbidity or preieiitiug complica- 
tions S} slemicallv, both aic of valne in the more acutely ill patients or toxic 
cases ami in those cases complicafcil V other infections, as lespiratory, kidnei, 
or pehic 
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i.NX’oMriiKTi: JMiMuvAii 01’ Tin: ovstk* ditt as a factor in 

PRODUCING POSTCiroLKCYSTROl’OMY t'OMPLK'ATlONS 

N. rnn)n{ic*K IIicm'n, M D ,• L R Wuitk, M D ,* am> Q B Conw, M D 
SU.T I.VKH ClTT, Ut«I 

W ilENrATiU the ttnll l>h<Uicr hocomes di<«!aso<l, the patholoptc process in- 
vnriahly spreads to the c\stic duet and maj often iinoRe other biliarj- 
radicals rreipienllj it is the dislurKaim' of ejstic duct function which not 
only nssravatts the existing eiiolecNstttpatUy but may initiate the distressing 
symptoms whirli reiinire n’lnedial surgical therapy For exainpic, n mildly dis- 
eased gall bladder ma> Imrltdr a small eniciiliw nithoiit provoking distressing 
sunpioins imt if tliat stone iH'wvtncH unpaited in the eystio duct tlivn acute biliary 
colie may ensue Again, a gall bladder inai ihksi-ss nonnal secretory iind ab- 
sorptne functions but kinks. ndln*sions. or atuilomic deformities of fbo cystic 
duet can so olistruet the How of bde that disionccrting syndromes result 

If this premise be correct thin the entire cystic duct should he rcmoied 
along tiitli the disense<l gall hladder While most surgeons insist that tliey com- 
ply with nile, there arc but feu wbo nj>precmlo bou freoncntly it is violated 
Beye,* in 193(5, reported fouiiecn instances in mIiicIi long residual cystic ducts 
had become so dilated as to rcs«-mblo ■■reforme<l gall bladders,” and they pro- 
duced sneh serious distujbaurcs an to neles^ltale secondary operations. Best 
& Iliekcn* cmpluisircd the wlc of llie “rcsuhial cystic duct” in maintaining per- 
sistent external biliary' fistulas baler, Macdonald.* m an cvhaustiie and 
sehohirly paper, ro-cmphasirod the fnct that an infeeteil cystic duet can produec 
a senes of patliologie changes which may so interfere with choledochal func- 
tions as to require subsequent explorations 

Failure to appreciate anatomic abnormalities of the cystic duct contributes 
to its incomplete rcmoial Variations in its lenglli, configuration, and relation- 
ship to the common liepatic bile duct arc icry' common 

Normally the cystic duet is about 3 or 4 cm in length and lies between the 
leases of the gastrohepatie ligament where it unites with the common hepatic 
bile duct to form the choledoehus (Fig 1). Occasionally, houcier, the cystic 
duet may be short so that the gall bladder seems to empty directly into the com- 
mon hepatic duct On the other Jiand, it may' be long and tortuous, thus pre- 
senting an S-shaped configuration {Pig. 2) At times the cystic duct passes 
mesially, as if to meet the common hepatic duct, but the two duels descend to- 
gether in a contiguous manner until they pass Iichmd tlic duodenum, where tliey 
fuse to form a short, inaccessible common bile duct (Fig 3) The cystic duet 
usually empties into the common licpatie duct on its lateral maigin, forming an 
acute .i ngle at their juncture However, it may cmidy into the anterior, mesial,' 
Received for pubUcallon. April S. ISIS 
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or posterior surface of the common licpatic duct. Macdonald* described an in- 
stance wherein, the cystic duct passed behind the common hepatic duct so as to 
open into its mesial surface, ncfcrencc to Fi". 4 shows how easily ligatures can 
be placed around the abnormal cystic duct to Icare a long redundant stump. 

Any abnormalities of the cystic duct can be detected accurately by employ- 
ing visualizing cholangiograms during the operation. This is accomplished by 
injecting a solution oi 10 per cent diodtasl* into Ibc gall bladder Inmcn and 
then taking an x-ray view*. As the gall bladder and associated biliarj’ radicals 
will be filled ■with the contrast medium, an accurate rocntgcnographic pattern of 
their size, shape, and relationships will be obtained. 



S — Observe how the cyitfc duct descends slonp the lateral maretn of the common hepatic 
bile duct for a distance of S ctn. before the two fuse 

Experience dictates that disturbing disfunctions of the biharj’ tract often 
persist after a cholecystectomy AVe have found that the irritative focus is fre- 
quently harbored in the remnant of the cystic duct. Corroborative evidence can 
best be given by submitting represenfafive cases 

DU^ATATION OF THE BESIDUAD CVSTIC DUCT — ^“RETOBMKD GAUL BLADDERS” 

Beye* appreciated the fact that a long stump of the cystic duct is prone to 
become dilated as a result of the constant hydrostatie pressure from choledochal 
bile. The distended cystic ducts resembled small gall bladders and to them ho 
gave the name reformed gall bladders He admitted that this is not an accurate 
descrip tiou of existing pathologic conditions, for the reformed gall bladders do 

^^^^•Dlodrast aupplled by retearch Department, WUnUirop Chemical Company, Inc. New 



HICKI V IT A!>: C^KTIC I'VtT IN INIsTl'IHHJ ri-TII-niM V Cllill't.H’tTHtSH lll'l 

not c«inlnin tin* iiiiirt»snl or mii'fut.irfotiiixwHiitHof tlip pnll lil.uldor. The tlilalod 
c\stif diir!. howiMT, niTords nn pxrcllcm rwjitarle for l)>!e, l)«»V Inckiiij; |!vc con* 
iructilc jmijKTtii-s of llic foil Muddcr, it raniiot rtnciialc it« conicnin into the 
roinmoii lulo duct Tiiis j<oniitls the slnpiniit Idle In diMiilcKrati*. tlionhy fu\or. 
inc the forniatinn of ^liuic^ 

Ovsc l r It- ft ri'nJ.ftftl, >n>»» ol »■?', k*-! liAUtct «wh '*U^fr 
tuT ft of flfir tlio Imli*! ftttftrk Mlowlns ft JfoloncnJ rsn* of frtrr A 

rl.oWr.Irrlnmr "ft* f*Tf.'»m«l in XItT, IPia, folloftins •In'Ii Ik* «■« ftrll fuf rlglil A 

t«utnns jmnliro cKl>«-k> (ii>n «» mlmit lo ft Kron I riplofm 

lion of Ih** romnioB lilo 'lu'l on JoIt K>. Tl.c o|>rramo rrrnnti nifttnlftin Iknt tl<* 
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70 per cent diodrast and a roentgenoenitt was taken. . Tbo resnJting cholaagiogram revealed 
tte mass to be the dilated eyatie dnct, a portion ot wluch liad herniated throogh the foramen 
of Winslow and was protruding into the lesser omental cavity. 

After the foramen of 'Winslow was enluged by incision of its upper and lower margins 
the cystic tumor was cTtraeUd from the lesser omental cavity. In Fig 5 is shown how the 
incarcerated stone had produced a hydn^ of the cystic duet, thus causing it to resemble a re- 
formed gall bladder. 

The manner in which the redundant cystic duct obtained access to the lesser omental 
cavity cannot be determined aecniately. In a!l pvobftbaity it was pushed through the foramen 
of Winslow during the process of “sponging the gall bladder fossa," at the primary operation. 
The residual stone so effectively obstructed Iho cystic dnct that a mucocele developed. The 
abnormal position of the eystie mass permitted it to compress the terminal portion of the com 
mon hepatic bile duct. Eaeision of the cystic duct effected a cure which the two previons 
operations had been unable to aceunplish. This demonstrates the value of cholangiography m 
determining anatomic abnormalitiea of the biliary radicals. 



Case 2.— Mrs F. B , a hou««ivife, 55 years of age, had had a cholecystectomy and sev- 
eral atones removed from the common bile duct. The resulting fistula drained bile for eight 
weeks. At this time a catheter was inserted into the draining fistula and 23 ce of diodrsrt 
were injected into the tube The resolUng eholangwgraros outlined an enormously dilated 
choledochus which was partially occluded by a wpra ampuUary stone. In Fig. 6 can be noted 
the thin thread of contrast media, which seeped around the choledochal stone to enter tne 
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ampulla of Vater. This thread pattern is eharaeteristic of an inBaniniatory pancreatitis 
Follomng these injection studies, the draining fl<toH licatcd spontaneously and the patient 
was discharged by the attending physician 

Sii weehs later she was readmitted to the hospital with an intense jaundice. At opera- 
tion conditions were found as depicted by the previous cholangiograms. The long dilated 
stump of the cystic duct which resembled a small gall bladder vias found to contain “biliary 
sand.’’ The saccular cystic duct was removed and the choledoclius was opened so that the 
impacted stone could bo extracted. Ten days later the postoperative cholangwgrams re 
vealed that the pancreatitis had subsided, therefore the drainage tubes were removed. She has 
been free of nil distress during the past two years 

Case 3. — A fanner, 65 years of age, had had gallstones and gall bladder removed. Fol 
lowing tbis operation there had been n persistent dramago of bile from the sinus tract for ten 
weeks. iVhen be was readmitted to the hospital a catheter was inserted into the Ustulous tract 
and 33 ec. of 70 per cent diodraat were introJnerd The visualizing cholangiogram not only 
outlined tlie dilated cystic duct but also rescaled an impacted stone in the ampulla of Vater 
(Fig. 7j. It wa* interesting to note how the ej«tie duct desceuded aloag the lateral side of 
the common hepatic duct, the two fusing behind the duodenum to form a short choledochos 



Apparently the unusual position of the eystie duet caused the first operator to leave the major 
portion of it behind. The choledochal stone so obstructed the flow of bile that the increased 
hydrostatic pressure caused the cystic duct to dilate until it resembled a small gall bladder. 
A cure was effected by excising the fistolons tract and the cystic duct and extracting the im- 
pacted stone from the ampulla of Vater After the common hepatic bile duct was drained 
for fourteen days, operative cholangiograms demonstrated that the pancreatitis had subsided, 
therefore all tubes were removed. He has remained well, 

CYSTIC DUCT STONES 

One is annoyed by the frequency with which the stump of the cystic duct 
hacbora elusive calculi which cannot be detected by palpation. The tortuosity 
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of the duct and the piet-ence of the spiral valves of Ueister preclude jiifoimatire 
probing, causing the unmolested stones to be left behind to incite undesirable 
symptoms 

Case i.~X saleawoman, 58 years of age, liad had the gall bladder removed two jears 
prior to the present hospital admis«ion Since that time she bad rarer been free from gaseous 
distention, epigastric pam, and yaundJce. A mood laparotomy revealed an enlarged common 
bilo duct, a dilated and indurafed stump of the c^tie duct, and diSnce induration of the pan 
creas. An operative cholangiogram mas obtained by mjectiog 20 eo of 70 per cent diodrast 
directly into the dilated choledoehos (Fig 8). There were dilatation of the entire biliary 
tree, enlargement of the cystic duet, and obstruction of the ampulla of Vater by a swollen 
edematous pancreas. So effective vrag the choledochal obstruction that there was a refliu of 



diodrast along the duct of Wirsuiig The cystic duet was excised and found to contain a 
small calculus The choledochus nas opened and explored bat no stones could be found. Ap 
parently the cystic duct stone had produced a spastic contraction of the sphincter of Oddi, 
causing a reflux of tlio irritating bile along the panerratic duct«, thus producing an acute 
pancreafrfis She made an evuefflnrt reewtirij sad has been free of sfsiptoms A'sce the 


operation 


Case 5 A woman, 50 years of age, had complained of recurring attacks of colic and 

jaundice. Two years prior to the present hospital admission a gall bladder containing many 
small stones had been removed, blio was well for two months then, she experienced a return 
of both pain and jaundice At the <ecoDd exploration a dilate*! stump of the cjsfic duct was 
found containing a dumbbell shaped calenlnx One end of the stone protrude-! into the com- 
mon hepatic bile -Juct to produce a eompfefe luliaij abstructioa (Fig !>) Further explora- 
tion demonstrated the presence of three stone" in the common Impatic duct Excision of the 
cystic duct and removal of the offending ealcub alleviated all symptoms 
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TR\CT10N KIKKINQ OF THE COUUOK IlETATJC BILE DUCT 

A long residual cj-stic duct presents another hazard b7 exerting undue 
traclLon on the main bile ducts thereby effecting an obstruction. Kot infre- 
quently the free end. of the cystic duet becomes firmly attached to the ventral 
surface of the liver, to the duodenum, or to the colon, .its cicatricial shortening 
takes place the traction becomes more intense and so distorts the contour of the 
common hepatic bile duct that a kinking obstruction may ensue. 

Case 0. — A woman, 13 years of sgf, Imd bad the gall bladder reroored three months 
prcriousty. She had Leon snnojed by the pcrfulent dreinago of bilo frerm a biliary sinus. 
During the past month she had eomplaanci) of recorrieg paroxysms of biliary colic. In order 
to rUuoliso the biliary radieals the extenat fistula was lojeeted with «0 per east diodrast and 
aa I ray view was taken (Fig. 10 ). The long rystie dnet had produced a traction kinking 
of the common hepatis bilo dnet and the ampulla of Vater was obstrneted by an impacted 
stono At tho second operation the dilated eomaioo bepalie duct was so distorted by the lateral 
traetion of the eystie duet that it focined an acoto ansle «itli he eholedochus. The amptillary 
stone did not ofTcetively block the eholedoehua os perfusion solutions readily entered the 
duodenum. Tbo choledochal stone was remoced, the cystic duet was excised, and the common 
hepatic duel was freed from its eicatneial l>ed, thereby replacing it m proper alignment. She 
cnado a most pleasing reeorcry 



Fie 11 — Drawine r 
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CASE 7— A man, 56 years of age, bad had a eholccjsfcclomy fire years prerionsly He 
was wen for two years lien stated that "»y gall bladder trouble returned.'' Dnnng the 
vast year he bad sereral attacks of painless janndiee. A second laparotomy disclosed * fibrot.c 
stump of the cystic duct attached to {be ventrsJ anrfaeo of the right lobe of the li«r (Fig. 11). 
It was exerting so much traction of the losrer end of the common bepauo duct that an. oh 
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Third, we feel it is the obligatuso of every sv^rgeon to deterraine the fime- 
tioual integrity of the clioledochus and the common hepatic bile ducts before 
closing the abdomen. Failure to palpate the intraductal stones affords no as- 
surance that they are not present. Even surgical evploration may fail to locate 
tlicse elusive calculi Fortunately, errors of omission can be minimized greatly 
by exploration of the entire biliary system locntgenographiealJy while the pa- 
tient is still on the operating table. Pathologic abnonnalities are detected easily 
and corrective operations can then be employed. This tends to minimize the 
need for repetitious operations. The techniqnc of cholangiography is simple 
and has been described in previous publications Walters and Thiesen,* Jlac- 
donald,* Best and Hichen,* MirizzJ,^ and Hicken and co-workers*- have 
utilized such studies for a number of years 


SUXIMVAV 


Annoying biliary dysfunctions, which persist after cholecystectomy, are 
often caused by an irritative focus located in the residual stump of the cystic 
duct. Representative cases of reformed gall Madders, stones in the stump of 
the cystic duet, persistent external biliary fistulas, and traction kinking of the 
larger bile ducts arc presented to demoustratc how the diseased c>stic duet can 
and does produce these undesirable sequelae 

It IS surprising to sec how frequently the surgeon fails to remove the dis- 
eased eystie duct thus permitting the p.ithologic process to spread to the larger 
bile ducts Certain anatomic abnormalities of the c.vstic duet, such as varia- 
tions m its length, configuration, and relationship to the common hepatic bile 
duct, account for its incomplete removal Operative eholangiogiums accurately 
visualize existing ductal abnormalitrcs (hereby pemutting the surgeon to excise 
the entire cystic duct 
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CAUSALGIA 

A KE\inv OF Its Cmabacteristics, Diagnosis, and Treatment 
"TTmtm'v John \\’. Kirklin, Caitaiv Arthur I. Ciieno\vt:tii, and 
' LtZUTENANT COW)NEL FbINCIS MFDICAI, 

- ‘ ‘ Corps, Ahuy op the United Stati.s 

(From the Kevro$urgieal Serriee, O'^etWy General lloeptlel, Springfield, 3[o.} 

DEFINITION AND IXTBODUCTIOS' 

I T IS the purpose of this paper to review an experience uitli fift}'-t«o patients 
suffering from causalgia. In such a study of causalgia, it is imperative that 
one estahlish erilcna upon ^^hieh the diagnosis can be made. As remarked by 
Pollock and Davis,' “there is some confusion as to nhat constitutes a case of 
causalgia.” Tlie ori^nal description of the syndrome, by Mitchell, Morehouse, 
and Keen,* is quite specide, and we fee! should be followed more strictly. In 
accordance with this original description, and with the data gathered from our 
studies, we have formulated a rather strict dednition of this condition, which has 
been cmplo>ed in our consideration of these cases 

consider causalgia to be a clinical syndrome as.soeiatcd with a lesion 
of a peripheral nerve containing sensorj’ fibers, manifested by pain in the af- 
fected extremity; this pain is usually of a burning character and is nsually 
located m an area corresponding in general to the cutaneous distribution of the 
involved nerve An integral characteristic of this pain, one whose presence is 
necessary in order to make the diagnosis, Is its accentuation by certain dbturb- 
ing features in the affected individual’s environment There are other aspects 
of this pain to be discussed more fiillj later, but the foregoing seems to be a 
workable definition 

It U obviora that such a definition is a purely arbitrary one, and it is a 
definition with which many might disagree "We freely admit that there arc 
other painful states associated with injuries to peripheral nerves which some 
might include under the term causalgia. Some of these other painful states 
have been referred to as “minor causalgia” by Homans,® and as “reflex dys- 
trophies of the extremity”* and as “causalgic states”® by de Takats, to mention 
only a few of the many descriptive terms which liave been employed. Albeit 
true that these and other conditions, such as phantom-limb pain, may have the 
same pathogenesis as causalgia, it seems confusing to employ the term causalgia 
in reference to them. tVe arbitranlj have excluded from our group all such oases 
which do not meet entirely our criteria for the diagnosis of true causalgia It 
would probabU Ijc prefeiable to emplt^’ a more general term, such as post- 
traumatic pain s^mdrome, for these latter cases tVe feel that for purposes of 
accuracy as well as clarification it is preferable to use the term causalgia only 
in a sharply defined sense. 

The term causalgia was first used by Mitchell, Moreliouse, and Keen* in 
ISM in a monograph presenting their experiences with peripheral neiwe lesions 
P.ec»lT«l for ruMieatlon. April $, Itit 
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encountered during the Civil War. According to Pollock and Davis, ‘ however, 
as early as 1S13 Alexander Denmark had given an accurate description of a 
clinical condition which was undoubtedly the same as that which was later called 
causalgia. Since the introduction of the term in 18&4, the syndrome has been 
the subject of articles appearing sporadically in the literature. The enormous 
volume of peripheral nerve injuries coincident with World War II has provided 
the material for numerous reports both in this countrj’ and abroad. Among 
these are articles by Spiegel and MUowsky * and Slayfield and Devine.’ Due 
to the infrequency with which peripheral nerve injuries are encountered by any 
one individual in civilian practice, causalgia has in the past not been familiar 
to the average practitioner of medicine. This is unfortunate, for it is a condition 
which, when recognized, responds in a gratifying manner to proper therapy, 
lloreovcr, once a physician has encountered this condition, he is not likely to 
forget the liagganl, sleepless, pain-racked patient with the causalgic extremity. 

The group of patients comprising this studj' were observed in a series of 
approximately 2,850 patients with peripheral nerve injuries, who had a total 
of 3,276 major nerie lesions,* admitted to the Neurosurgical section in an Army 
General Hospital in the Zone of the Interior in World War II. This study was 
aimed at the elucidation of several aspects of the problem, namely, (I) the 
pathogenesis of the condition, (2) the morphologic lesions found in the involved 
nerves, (3) the differentiation between causalgia and other post-traumatic 
painful states in the extremities, (4) the treatment of eausalgia, and finally, 
(6) the facton influencing the results obtained by sjinpathectomy. No claim 
IS made that anything of positive value has been added to the fundamental under- 
standing of this complex clinical problem Tct it is believed that such a mass 
of data upon a rclathely uncommon condition and the conclusions derived there- 
from are worth recording 

JIATERI.II/ AND SOORCX OF OITA 

It would have been ideal had we been able to include in this report all cases 
of peripheral nerve injuries ivilh pain in the involved extremity. Unfortunately, 
this was not possible because many of the patients who passed through this neuro- 
surgical center had been discharged and their charts were not available. Thus, 
there have been undoubtedly on our service many cases of mild or perhaps mod- 
erate causalgia which are not included in this report. There are probably many 
other cases of less specific post-traumatic pain which have also been omitted 

We have data, however, on every patient with causalgia or post traumatic 
pain of a more indefinite nature, who has been subjected to dorsal or lumbar 
sympathectomy in this hospital. We also have data on a smalf number of pa- 
tients with causalgia who for one reason or another were not subjected to sympa- 
thectomy. Tiicse data comprise the basis for this paper. 

Thb senes totals sLxty-one cases. In forty nine of these cases the patiente 
were carefully interviewed by us personally, and a complete analysis of their 
pain, of their nerve injury, and of their response to treatment was possible. We 

^erve lesions In the band ssere escluded Brachial plexus injuries vere elasslfted as a 
single nerre lesion. 
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feel that the data on this group are complete. Jlost of the material which we 
shall present is based on this group of forty-nine completely evaluated cases. 
In addition, there were twelve charts available to us, although the patients them- 
selves had been discharged and could not be interviewed We have found that 
even though the progress notes were complete, these charts did not give us suf- 
ficient information to allow a complete analysis Arbitrarily then we decided 
to use this group of twelve only in evalnating the gross end results of treatment. 
All other data are based on the group of forty-nine cases alone (Table I). 

T2BLE 1. Over ux D&ta 



Total number of eases 

Personally interviewed 
Data from records 
Total Group 
Cansalgia 

Upper extremity 
Lower extremity 
Atypical 

Upper extremity 
Lower extremity 
Personally Interviewed 
Causalgia 

Upper extremity 
Lower extremity 
Atypical 

> Upper extremity 
L^er extiemity 
Treatment of Causalgia 


) both aympathectomy and reaection ot the i 


PATIlOCEtTESiS 

Despite the fact that causalgia has been an established clinical entity for a 
long period of time, and in spite of the widespread attention that the entity has 
received from numerous investigators, it has remained an inadequately explained 
syndrome, because of the failure of anyone to provide concrete evidence as to 
the true physiopathologic nature of the condition Numerous attempts liave 
been made to explain the pathogenesis of causalgia, but it is to be emphasized 
that thus far no conclusive explanation lias been presented. 

Mitchell, Morehouse, and Keen* attributed the sj-ndromc to an ascendin" 
neuritis affecting the damaged peripheral nerve. Other observers have assigned 
as the cause of the pain a “neuritis of the periarterial sympathetics,’’ or an 
“inflammation of the sjunpathetic fibers m the nerve trunks It has been 
stated by some authors that an abnormal vasomotor activity is a causative factor 
in causalgia. De Takats and his co-workers have, in the past few years, written 
extensively upon this aspect of causalgia.*- »-*® These authors take the view that 
the syndrome is a vasomotor reflex disorder based, in all probability, upon the 
axon reflex. De Takats believes that the excitation of efferent vasodilators 
through the axon reflex produces a humoral substance (probably histamine) at 
the end organs, which is responsible for both vasodilatation and pain. However 
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it should be noted tliat among the group of cases upon Mhicli dcTakats bases 
his (onelusions is a wide xariety of anatomic lesions and clinical states JIanv 
of those cases, wo believe, do iiol represent true causalgia 

The sympatbetic ner\ous sj-stem docs seem in some way iinoUed in this 
condition, as is suggested bj many recent o1>ser\ers. although the evidence that 
this IS true is not complete If it is true, it set remains to be demonstrated in 
what manner the sjmpatbetie nenous sjstcm is imoUed Two possibilities 
exist either it plajs some lole in the production of the pain oi it merclj 
serscs as the patlnvaj foi conduction of the pam The infoimation at picsent 
available does not allow a defimtc conclusion in this legard 

It can only he admitted that much jet remains to be disclosed in the patho- 
genesis of causalgia The facts will come to light onlj as our knowledge of 
fundamental phjsiotogy and nnatomj, including that of the nenous system, is 
increased 

AN’ATOiJJC VERVE LESION 

The anatomic lesions in the imohcd nencs were iiuestigatcd in all instances 
possible JInnj of the nencs injnied in our imtients were not explored because 
thoj showed spontaneous recoverj of function However, •in a little levs than 
onc-hnlf of ouv cases, the invoixed nenc was explored surgicallj Without going 
into cxtensixe detail, sufTicc it to saj that a great vanetj of lesions were found 
in these nerxes, none of xvhieli differed in anx s|)ecific resard, 'from the lesions 
found in a large group of peripheral uene explorations on patients without 
causalgia On gross inspection the appearance of nerves in the cnusalgic group 
varied widely In some nencs there was no demonstrable evidence of damage; 
m others the lesion appeared to be comiiosed of neuroma and glioma connected 
only by scar tissue There were all gradations of lesions between these two 
extremes, and there was no correlation belxvccn the seventy of the causalgic pain 
and the anatomic lesion found 

Obviously the nerves xvhich were without suiglcat indication for resection 
were left in situ Ilowcxer, those showing severe damage with neuroma and 
glioma formation were on five occasions lesected and end-to-end anastomosis 
was done because of the anatomic lesion found at operation. The nerve ends 
resected m this small giotip of cases were studied inioioscopieall.v • The 
microscopic appearance of these nerves xvas compared with that of tlic nctve 
ends which liad been resected in a lan?e nimdicr of patients not showing 
causalgia No abnormality was found in the causalgic nerves winch distin- 
guished them from the specimens resected in patients not suffciing fiom 
causalgia 

Further, in each of those fixe eases, silver slams were made of the distal 
ends and where possible of the fibrous bridge between the neuroma and glioma 
In three of these five cases, at operation one or two funiculi (comprising one- 
sixth to onc-cighfh of the nerve frunt) were seen on inspection to traverse 
through the site of injury. For technical reasons, a partial ncurorrhapliy was 

study uas cartlc-d out by Major G D Ajrer. Jr, Chief of the Laboratory Sirsico. 

O Bellly Grrioral Hospital 
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decided nsainst and a total resection was performed. In thc<ie three instances, 
sthcr stains showed variable mimljcrs of small nvons in the distal ends. Ilx- 
amination of the bridge between the iienroma and glioma showed naked funiculi 
cros.sing this area. In the other two eases, the neuroma and glioma appeared 
gros.sly to bo in continuity only by cicatriv. In one in wliicli the bridge could 
be examined microscopically a few naked fillers were seen eros-sing it, and some 
small axons were seen in the cross section of the distal end In the other, only 
the distal end cowUl Ik* esamined, and this stwwctl many scattered tiny axons. 

Considerable care mast be exercised in the inlcrpretation of these data. 
In the three cases in which a few funicnli seemed, on gross examination, to 
cross the Iciel of injury, it is reasonable to believe that the anatomic lesions 
were ncAcr complete The other two cases ate not so clear, howeter There 
are three possible o-splanations of the microscopic findings in them The first 
is that a few fibers were spared at the time of injiirj- and remained in continuil) 
The second is that the lesion in these instances was complete at the time of 
injurj', and that subscf|nenlK naked filters grew out from tlic proximal stump 
across the cicatrix to enter the dist.il glionw. The third is tlmt the axons seen 
in the distal end represent those growing m retrograde fashion from a.xis 
cjlindcrs entering the none distal to the Iciel of injurj’ This sitiyition has 
been found to exist in another mslanec '* Obsiously, if the second explanation 
is the correct one, the causalgia (whose onset in these two instances was imme* 
diatc) did exist for a time in the presence of a complete nerve lesion. If the 
third is true, again the sj-ndrome lias existed In the presence of a lesion which 
is locally complete. It is unfortunate that microscopically it is impossible to 
distinguish among these three pos.sibillties Thus, we do not know whether the 
lesion was or was not complete at one time in these two eases. The data indicate, 
however, that it is not jet eonclusnely demonstrated that causalgia exists only 
in incomplete anatomic lesions 

In summarj- tlicn, the only contribution w'hich our data make is that they 
lay open to fiucstion the contention that causalgia occurs only in anatomically 
incomplete lesions. Our data do emphasise that the lesions maj* vaiy tremen- 
dously, and tliat occasionallj' only a fen scattered axons can be found in cross 
sections and longitudinal sections of the distal end of a nerve which on gross 
examination appears to have been completely divided 

CUSICAX. CYlAWXCIIsasilCS OF CAX3SX1.G1X 

In tlie majority of cases the cansalgic pain began either immediately upon 
wounding or within a few hours thereafter. Of course, many of the patients 
were mentally dulled either by the wound or by the sedation at the time of 
injury, and did not appreciate the pain until eight to twelve hours following 
injury For all practical purposes, however, in these men we may consider 
the pam to have begun immediately. However, in about 20 per cent of the 
group of forty carefully considered cases of causalgia, the pain began anywhere 
from three daj-s to four weeks following woanding. In all cases save one, the 
pain was as severe at the beginning as it ever became, not increasing in severity 
once it started. In one indixidnal, however, the pain began about seven days 
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follomng wounding, became prt^resshcly worse during the ensuing two or 
three weeks, and then remained at constant intensity after that period. 

In each patient of this group, except one, the pain was unremitting once 
it began JIany of tlie patients noticed variations in tiic intensity of the pain 
from time to time, but all sa\e this one stated that at no time after the onset 
were they completely free of pain In one individual who meets definitely the 
causalgia criteria as outlined earlier in this paper, the pain was not constant 
In this patient the pain was ne\er present at night and was never present 
during rainy weather Other than these tunes he always had pain 

The type of pain which these patients suffer lias been recorded on many 
previous occasions It will add little for us to review the literature in this 
respect, but rather we shall review the types of pain manifested The descrip- 
tion of the pain lias been obtained from the patients by personal questioning, 
care being taken not to prompt them and not to place dcscrlpt^^e words before 
them It IS important to realize, of course, that the same pain may be variously 
described by different individuals, doe to s-arying past experiences and sarying 
commands of language Taking those factors info account, it can still be stated 
tliat the type of pain in causalgia docs seem to vary somewhat from individual 
to individual. 

It IS obvious from Table II that burning is the word most frequently used 
by patients to describe the pain of causalgia Sometimes this word is used 
alone and on other occasions other words such as throbbing, aching, or twisting 
are used to qualify it In three instances, however, tlio patients noted no burn- 
ing w'hatsocier, and iti eleven instances burning, although present, was a minor 
feature of the complaint. Throbbing was used with fair frequency to dcsenbe 
the discomfort, although m no instance m either the upper or lower e.\trcmitj 
was the pain described as exclusivclj throbbing Aching was a prominent 
feature of the eausalgia ui a few cases Three men with upper extremity 
causalgia described the pain chiefly as one of “pressure, ns if someone were 
wringing the blood out into the ends of the fingers and as if the finger tips 
were about to burst ’’ Knifclikc, slabbing pains and twisting, crushing pains 
were bitterly complained of l>y a few of Ihc patients 

It lias been stated that the distribution of the pain in causalgia corresponds 
in general to the cutaneous distribution of the involved nerve. In both the 
upper and lower extremities approximately 60 per cent of the patients had 
pain limited strictly to the distnbution of the involved nerve However, roughlj 
40 per cent had pain in the hand or in the foot noi strictly limited to the 
cutaneous distribution of any one nerve. It is of interest to note that in the 
group with strict anatomic distribution of the pain, roughly 70 per cent had 
accompanying complete sensory lesions of a second major nerve in tlie invplied 
extremity, while in the group witli generalized pain only 15 per cent had such 
aecompanjdng complete sensory lesions. It is possible, then, that the reason 
for the pain’s bemg strictly localized in certain cases is that an anesthetic area 
in the affected hand or foot prevents appreciation of pain in areas other than 
that supplied by the causalgic nerve. On the other hand, m patients with 
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Table m. Ncttis jKTOi.m>f> Torn, cafsalcu Gbovp 



Other nen-es arc imoircd h indicated in Table III.* The location of the wounds 
in this group is indicated in Table IV. 


ACGRltATIOVS AND RtUETS Or I'AIV 

A eharactenstie feature of the pain of causalgia is its aggravation by 
certain disturbing things uhicU happen around or to the patient. It is our 
coDCltision after examination of the data which ue have gathered that this is 
probnbl.v the single most constant fe.nture of the group which we have set aside 
as true eausalgia D.v virtue of the verj- dcHnition whieh we have adopted, 
100 pep cent of the patients who we believe suiTer from eausalgia manifest this 
tendency to ag^rravntion Those without it. we have not considered to have 
eausalgia The precise factors whieh aggravate the pain var>> from individual 
to individual. 

In Table V is indicated in general iJic type of factors which aggravated 
the pain in these patients This fable is not broken dorni into the npper and 
lower extremities, for there is no significant variation in this respect between 
the two groups The p.itients with lower extremity eausalgia, boweier, tend 
Tabu V. AceiuvtTi\Q F*c«ws 
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to be somewhat less affected by these factois than are tliose with upper extremity 
causalgia. This aspect of the syndrome is a striking one. Dramatic examples 
are the few individuals in whom the mere sound of the spoken words slick or 
paper provoked severe exacerbation of the pain. One patient could not tolerate 
the sound of papers rattling in the bed nest to his because of the intense 
aggravation of the eausalgic pain. Another patient had pain more severe than 
usual during the voyage back from overseas, because the water looked so smooth 
to him as he gazed upon it. Still another unfortunate victim of this condition 
developed a tremendous fear of flics, because he was constantly apprehensii e 
lest they alight upon his body and aggravate the constant burning pain in the 
hand. One of tliese men could not even look at a picture of a high building 
without marked increase of pain These patients not infrequently go to extremes 
in order to avoid any noise or disturbing factor. In the more severe cases the 
patients have on occasions locked themselves in an isolated room, put their heads 
beneath the covers, and refused to talk with anyone who came near them. Of 
course, some are much less dramatic and merely shield the affected part to 
prevent one’s touching it 

It is important at this point to differentiate the aggravation of eausalgic 
pain produced by touching the affected part from hyperesthesia. Hyperesthesia, 
in peripheral nerve injuries, is occasionally very pronounced and thus disabling ; 
it is, of course, produced by touching the affected part. This is not causalgia, 
however, and the failure to distinguish it clearly from causalgia is apparent in 
much of the recent literature. Furtherroore, hyperesthesia is not a necessary 
concomitant of causalgia, although occasionally they do coexist. In patients 
afflicted with hj’pcresthesia, the pain is not constant, is not usually burning in 
character, and is not aggravated, or in point of fact, produced, by anything 
except contact with tiio hyperesthclic part. This distinction is an important, 
although occasionally difficult, one to make 

Many of the patients with causalgia discovered that certain things would 
alleviate the pain. The vast majority of them noted that the pain was some- 
what alleviated by very quiet surroundings without any disturbing features. 
Roughly 50 per cent of the men found that wrapping the affected part in a 
wet cloth was helpful. Most of the men preferred a wet cool cloth rather than 
a wet warm one, but some did prefer the latter In a few severe cases of upper 
extremity causalgia the patients even filled their shoes with water during the 
day and slept with wet socla on their feel at night because it tended to relieve 
the pain in the extremity This, of course, was noted by Mitchell and his col- 
laborators in their original description* of the sj-ndrome. Several found that 
sleeping on smooth sheets and pillow cas« was intolerable and requested rough 
towels or blankets instead Our data do not indicate that these alleviating 
factors, which many of the men found, are a really integral feature of the 
eausalgic syndrome. As stated, 50 per cent of the men with otherwise typical 
causalgia did not find that wrapping the affected extremity in wet cloths or 
sleeping on rough rather than smooth bedclothes was beneficial. 

About CO per cent of the men with causalgia unted a difference in the pain 
during the d.iy as contrastc<T with the night. Of this group about two-thirds 
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found the discomfort to be partially rdieved by nightfaU, while about one-third 
found the pain to become worse at night. It is also interesting to note that 
some patients found that the pain was worse in hot weather, others in cold 
weather, while some noted no relation between pain and the temperatures of 
their environment. TJiere was no correlation whatsoever between the acgnvva- 
tion of the pain by heat or by cold and the preference of hot or cold wet rags 
on the extremity for the relief of pain. It is apparent from our data that 
although such things as the lime of day and the temperature of the environ- 
ment do affect the pain in some eases, this is not a constantly aggravating factor 
such as noise, excitement, sudden jars, and the like. 

A CONSIUER-^TION OP ATVTICAl- POST-TRAUSI ATIC PAIN' 

Having presented the features characterizing true causalgia, we shall now 
consider hriefly other painful post-traumatic stat^. Such syndromes have been 
designated by various terms; a few examples arc Sudeck’s atrophy, post-trau- 
matic angiospasm, minor causalgia, and reflex sj-mpathetic dystrophy. De 
Tahats and JLller’ have grouped many of these together under the term “reflex 
dystrophy of the estremitiea ’’ These authors describe reflex dystrophy as 
“. . . severe, persistent pain of a burning character with paroxysmal aggrava- 
tions, presented by a patient whose injured limb is properly immobilized, non- 
infeetedi and seemingly on its way toward a normal course of recovery, . 
Injury to nerves, blood vessels, periarticular structures, and rarely to bone 
are said to give rise to such a disorder. Further, it has been stated that the 
condition may develop after a minor injury to an extremity not involving bone, 
nerve, or a major vessel. The early stages of such a syndrome are character- 
ized** by hyperemia, while in the chronic stage, signs of excessive vasomotor 
activity dominate the picture, with cold, clammy skin and trophic changes in 
skin and muscles It is possible that many of the immobile clawlike hands with 
hard, fibrolie forearm muscles described as classical cases of Volkmann's con- 
tracture may represent terminal stages of reflex dystrophy. 

Despite the description of reflex dystrophy quoted from deTakats and 
Jliller. most of the eases they reported do not quite fit this description If 
they did, then they should probably be considered to be true causalgia Fur- 
ther, none of the cases quoted in recent bteraturc*’ *• *• **• on this ill-defined 

group in rolled constant pain, usually of a burning character, invariably ag- 
gravated by disturbing factors in the patients’ cmironment and associated with 
injury to a peripheral nerve For this reason, it seems advantageous not to 
employ the terms causalgia or cansalgic to this group at all, but to limit the 
use of these words to the clearly defined group of cases originally referred to 
by Jlitchell, Blorehouse, and Keen. True, causalgia may be related to these 
other post-traumatie pain syndromes, but it is a clinical entity with sufficient 
diagnostic criteria to be separated from tbese other states. Such a sharp 
differentiation will clarify and simplify, rather than confuse, this entire subject. 

"We have had no experience with cases entirely similar to those quoted in 
the articles just mentioned. Furthermore, wc have had no experience with 
post-traumatic pain syndromes in individo^s suffering merely lascular, bone, 
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or soft tissue auinage mthout peripheral nctre damage. As noted previously, 
such cases have been reported in detail by others Ilouevor, uc will present 
in brief a suiali group of cases of atypical post traiimatie pain, occurring m 
mdividuals who have suffered peripheral nerve lesions Oases such as these 
must be distinguished from true causalgia. 



Tig l—No r«ll<f ol atypical pain folloninp compl«t« (Grade 1) lumbar rympatbrctoniy 

Itt one, tluj patient had a moderately scacw, constant burning pain in the 
foot foUoMing a wound of the popliteal fossa. The pain began immediately 
after wounding and was constant, but was not aggraiated by any of the factors 
aggravating causalgia The presence of complete paralysis of the tibial and 
peroneal nenes caused us to explore these, and the anatomic findings demanded 
end-to-end anastomosis of both There was no improvement m tlic pain. The 
second and third lumbar sympathetic ganglia were then removed e.xtraperi- 
tonealJy through a high tmnsverso abdominal incision, postoperative dermo- 
meter readings showed the patient to be completely denervated from the area 
of the knee distally (Fig. 1) The pain was not improved in the slightest. 
After SIX weeks, a resection of the tibial suture line was carried out because 
of the poor appearance, microscopically, of the nerve ends prciiously resected, 
through the same incision a periarterial sjunpathcctomy was performed on the 
femoral arterj’ at the leiel of its ementenee from the adductor canal Follow- 
ing these pToeednres, and contimilng to the present time, the patient has been 
relieied of the constant burning pain. Because of the complete lack of ag. 
gravation of the burning pain by noise, excitement, touching the foot, and the 
like, wc do not consider this to be tme cansalgia. 
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Three patients ^\ere encountered in this gtoup whose chief complaint was 
that tliej- de\ eloped severe pain in the hand of the injured arm while ia the 
cold. These men had varj-ing degrees of minor pam constantly, not aggravated 
by the factors aggravating eaimlgia Dorsal sjinpathcetomy was performed, 
and following this procedure the men had complete relief of pain when in the 
cold Their hands still became ahnonnally cold m tlic cool weather, but they 
wcTe no longer painful. 

An atypical post -traumatic pain s>-ndK)me was encountered in an individ- 
ual suffering a simple dislocation of the left shoulder and an incomplete paraljsis 
of the brachial plc.vus. He liad the immediate onset of severe btinimg, aching 
pain in the hand It was not aggravated by any known factor. Because 
procaine block of the stellate ganglion on three occasions gave complete relief 
of pain lasting three to thirty minutes, a dorsal sj mpathectomy w as performed. 
Postoperative dormometer readings indicated that the sj-mpathectomy was com- 
plete. Nonetlieless the patient fell that, although he no longer had burning, 
the over-all discomfort was still so great that lift was not significantly improved 
Further studv' revealed a herniated nucleus piilposus in the ecndcal region, 
between the fifth and sixth cervical vertebrae on the left side. This was removed 
surgically, and following this he has shown gradual improvement and is now 
free of pom It is our feeling that the pain in this patient was actually the 
pain of a cervical herniated nucleus pulposus, and was not eausalgia, despite 
Its burning, aching character 

In this atypical group of cases, there were three instances of pain in the 
lower extremity following minor peripheral nerve inyury These individuals 
had a sharp, stabbing, or aching pain in the foot, inconstant, and aggravated 
only by walking Althougli we did not consider these causalgia, they were 
subjected to lumbar sympathectomy because they had shown a favorable tem- 
porary' response to procaine block of the lumbar sympathetic ganglia Two of 
these patients showed some iroprovemeni following this proccdvirc. and cue 
showed no improvement 

One last case, and a very instructive one, is that of an individual suffering 
a wound in the upper arm (producing a mild, lucompletc paralysis of the 
median nerve) and wounds of the tip of the tliumb and little finger The only 
signs of median nerve damage were weakness of the opponens polhcis muscle 
and hyperesthesia in the distribution of this nerve However, the patient com- 
plained bitterly of pain— not constant pain, but pain “like electric shocks” 
when anything touclicd the thumb, index finger, or middle finger. There was 
no burning and nothing produced this pam except touching these areas. It 
was so severe that he constantly protect^ this hand Because of the mistaken 
diagnosis of causalgia, a dorsal sympathectomy was performed, which com- 
pletely failed to relieve the pam An external neurolysis on the median nene 
in the upper arm similarly faded Finally, the digital nerves in the thumb 
and middle finger were sectioned, a drastic pniceduro but one demanded by 
the patient This immediately relieved the hyperalgesia, replacing it of course 
with anesthesia The nerves to the index finger were not sectioned, and the 
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I'ationt has Ipaniecl to tolerate the «lisconifort in this fligit. This ease actually 
was not causal^ria, and should not liasc l)Coii roitfnsi-d \\ith it It represents, 
actually, a severe hyperesthesia. 

In concludin'’ a discussion of these diflicnU atypical casr^, >\c ^^ish to state 
that the exclusion of some of these from the caiisalRic proiij) miiilit he considered 
an error IIowc\cr. we ha\c so seimraird tlicm Itccaiise the clinical syndromes 
presented by these men do not meet the requirements mc have cstahlislicd for 
makinu the dinjniosis of cnnsaljiia If further experience jiroscs iliis nron", 
the classification must, of course. l«' te\ise<I 

Tlir TRIUTMKXT OP 

Causal^ia, especially cases of imid or mmicratc severity, may siihsidc 
spontaneously within a period of a few months. We have no data, unfortin 
natcly, conceniinp the frequency of tins Ilowexer, when the condition 13 
moderately sc\cro or se\crc, procaine block of the sympathetic supply to tlic 
iinohcd extremity should he performed Infrequently, a senes of three or 
four blocks, twenty-four to forty-eight hours ajiart. will relieve the pain to 
such an extent that the patient can tolerate tt satisfactorily and thus does not 
require operatiie intonention Ilowcicr. In our experience we hnso found 
that the pain wsuallv returns to the prcinjection level after thirty to sixty 
minutes, even after two or threi' successive blocks It is then useless to persist 
in this, and one mast turn to other mclhovK of trealmcnl 

One method which has !>ecn attempted is exlem.sl or iiUoninl neurolysis 
of the lesion in the involved neuc It has Ikxmi stated by some that neurolysis 
or partial resection of the neuroma may provide relief in some cases, however, 
this has not been the oxponeneo of most vvorken> In four of our eases, neu- 
rolysis of the involved nerve had been done prior to syTupathectomy, with no 
relief of pain in any iiist.ince. In general, it seems safe to assert that an 
external or internal neurolysis cannot he exiH;cted to Tclieve the pain of true 
eausalgia. 

However, if, apart from the attendant eausalgia, there is an indication for 
exploration of the peripheral nerve, we hclievo that the nerve should be explored 
prior to sy'mpathectomy if the patient feels that he can tolerate the eausalgia 
during the postoperative period, should it not he relieved On infrequent 
occasions, as demonstrated m oiir senes, a patient with eausalgia may clinically’ 
manifest complete paraly sis of the involved nerve, associated with a lesion in 
that nerve which requires resection and ncuiorrhaphy, in such ca.scs, of course, 
neurorrhaphy is performed It has been oivr experience that such a procedure 
is sometimes followed by relief of the existing eausalgia This will be discussed 
in detail later. 

Another operative procedure that has received comsiderable attention in 
the past Is periarterial sympathectomy. This consists of stripping the adven- 
titial sheath of a major vessel to remove the perivascular plexuses of sympathetic 
nerves in that segment of the vessel. It was popularized by Leriche and other 
European surgeons in the 1920’s, hut lias never received vvide favor in this 
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country. There is no soniul onatomie basis to support the proecilurc, for the 
vessels of (he extremities ha\e a sesmental nmc supply, the sympathetic fibers 
emcrRhifr from Use somatic nencs at intennU fliroufjhout their eoursc i;i an 
extremity. Purtlier, experimental ami chnieal investiijalion has re\calcd that 
there is no more than a transient increase in blood flow in a limb after peri- 
arterial stripjnng '* ^ct tlic proccclnre lias Itceii reported as yielding successful 
results in some cases. A^c have had no experience with this procedure in true 
cansalgia. 

UnQucstionahly the methwl of (realnicHt ciiMjg the host permanent results 
is central sjmpathcetomy As far ns we arc able to discover, this was first 
omiilojcd in the treatment of eausalgli by Spurlhig’* in 1030. Of courec, both 
dorsal and lumbar s>mpathectomy had boon used prior to that in the treatment 
of certain vasomotor disorders of the cxlrcmitics. This method of treatment 
was the basis of our management of the cases comprising this scries The 
tcchninuc of the proeeduir cmplovoil need not lie deserihed in rlclaiJ, although 
a brief statement on the subject is in order 

The tcchni«]uo that we have used for dorsal svmpatheetomy is a slight 
modification of that described b.» Smillmielc.'* It consists of sectioning the 
sympathetic trunk below the third panglion and dividing the gray and white 
rami between the second and third gn'iglia «t»d their respective intercostal 
nerves Tlic central stump of the sjmpathotic chain is then sutured into the 
iiitercovtal muscles betow the second rib Tbe chain is approached through on 
ohliipie or paravcrichntl incision ecntcrcvl over the third rib, with subperiosteal 
resection of the inner segment of that rib and the rotrespondlng transverse 
process The operation leaves the ganglia in place and maintains intact most 
of (ho postgangiionitf filers to the arm Fnrthemon, since the Jouest cervical 
and first dorsal ganglia are not distnrl>c<l, a Homer’s syndrome Is not produced 
The procedure resulted in most cases in denervation of the entire arm, and 
varhnhlc portions of the chest, face, and scalp (as indicated by dermometer 
readings) 

In the case of the lower extremity, it has liecn our practice to resect the 
second and third lumbar ganglia, with the iutervenins sympathetic chain. This 
has resulted in complete denervation of the lower extremity on the side operated 
upon, below the level of the (high Since the fourth lumbar ganglion, and those 
ganglia distal to it, are left in sjtii, the postRanglionic mechanism again is left 
intact. ^Vc have used the anterior muselc-xplilUng approach of Pearl” and 
the Itimb.sr approach. It is otir imprtvtioa that the former provides easier 
necess to, and better exposure of, the sympatlietie chain than the latter, except 
in large individuals with thick trunks and heavy nhdominnl musculature. In 
three recent instances, a high transverse abdominal incision lias been very satis- 
factorily employed in the cxtraperitoncal approach to the lumbar ganglia. It 
Is carried from a point roughly 2 cm above ami lateral to the umbilicus directly 
laterally to the level of the anterior axillary line, usually crossing the lower 
portion of the eleventh rib The external oblique muscle Is cut transversely 
in the direction of the skin incision, and the remaining layers arc split in the 
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tlircction of tlicir llhcrj. (,\ire is taken to aim tlic split in the internal obliiiiic 
mnsclc at a }x>int nboal three inehes ccphalail to the umbilicus. This incision 
seemed to pro\ide a more dirert access to the lumbar ganglia to l)0 resected, 
particularly the second, and thus was perhaps an improvement over the oblique, 
completely muscle-splitting incision. 

In the early part of our experience, it is probable tliat on some occasions 
the second lumbar ganglion, and even in a very few instances the tliird, were 
not resected, hut rather tlic chain and a ganglion distal to these were removed. 
This seems an easy pitfall when the anterior oldicjne incision Is used unless 
care is taken to avoid it. As will be shown later, dcrmonicter readings hear 
out this probability. Later, great care was taken to resect with all possible 
certainty the second and third lumbar ganglia and tlicir intervening chain 

SjTnpathcctomy in cither the dorsal or lumbar region is not a difRcult 
procedure. There were no dcatlis in our senes, inul few have been reported in 
the literature. Tlic only complication that has been encountered is pneumo- 
Ihoiax, occasionally associated with dorsal sympathectomy, and thw, when it 
occurred, has caused no serious postoperative morbidity. Ilxeept in ii.itionts 
who have had previous chest wounds, with thickening and adherence of the 
pleura, this complication should not occur if the proper care is exercised Of 
coune, either dorsal or lumbar sympathectomy is a major operative procedure 
and should not be undertaken without due consideration 

The eases wore selected for sympathectomy on tlie basis of the clinical 
syndrome. In all instances procaine blocks of the sympathetic ganglia to the 
involved extremity wore carried out prcoperalivciy In most cases tlic results 
from such blocks paralleled the results obtained by synipalheetomy. However, 
in a few instances adequate sjmpalhelic blocks faded to give relief of pain 
when sympathectomy itself did provide a satisfactory result, and in several 
individuals sympathectomy did not produce a.s complete relief ns Jiad been 
temporarily produced by procaine block Thus, m our hands preoperative 
blocking of the sympathetic ganglia was of some aid in prognosticating the 
relief from sjmpathectomy but was not completely correlated with the results 
from this procedure Therefore, it is ovir conclusion that procaine block is not 
necessary in making the diagnosis of causalgia, and is not needed in making 
the decision for or against ^’mpathectomy However, because of the few in- 
stances in which some permanent relief followed several procaine blocks, this 
procedure probably should be used prcopcrativcly. 

An analysis of the results of sj'mpathcctomy is presented in Table VI. 
This over-all analj sis includes not only the personally interviewed patients, but 
Table VI. Results or SrMPAtnECTOviT for Causalgia 
TER CEST or TOTAL GROUP 
OFFER KXTREHmr LOWER EXTEEMITT 

RESULTS OF SYMPATHECTOMY PERCENT NUMBF* OF CASES PERCENT NUMBER OF CASES 

Class I 40 13 33 5 

Class II 33 11 27 4 

Class III 27 0 33 5 

Class IV 0 0 7 1 

~ ~ Total 100 33 loo ia 
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rather the entire series. CLiss 1 is comprised of those patients completely 
relieved of pain iiy sympathectomy. Class II includes those patients who have 
an excellent result from ■QTi^pathectomy with nearly complete relief of pain, 
but who present a little residual diflleulty. Anjonc with residual pain of any 
type, no matter how slight, is included in this group rather than in Class I. 
Class III includes those patients with definite improvement in the cau-salgia, 
but with moderate residual pain. All patients incitided in this group felt that 
the s.v mpafhcctomy was clearly worth while Claw IV is the group of failures 
from sj mpalhcctomy. In this group the patient had cither no relief or so little 
Tolitf that the opemtion "was not worth while 

To summarize, the results of sympathectomy in this condition have licen 
very gratifying Of forty-eight patients so treated, only one felt tiic operation 
was not definitely worth while. On the other lianil. less than one-half of the 
patients had total, complete, ndief of pain. It is interesting to note that in 
all instances following surgery, the factors which once aggravated the pain 
no longer did so 

We rccogmrc and wish to eiiipliasire that the low percentage of failures 
from sympatheetomy might W din-eilj atlnlmied to the fact that we cscliided 
from the group of true ean«algias certavn ea.scs which do not meet the criteria 
which wo set down in the liegitming of tins paper Thc<.o ca«« were diseusiaKi 
previously. It is apparent that the«e patients responded less well to sym- 
pathectomy than those who meet the erilcrw of true eausalgia. 

The data were analvrcil in an attempt to discover any f.sctora which might 
indicate prcopcratucl} which patients with tnie eausalgia will have the most 
eomplele relief of pain following s.vmpathcetomy . .Several factors must he 
ponsidcred 

One might tmjwirc first it the type of pam, that is whether it was mainly 
huniing, or aching, or throblmig. inllHciices the result from sympafhectomv 
A careful attempt to correlate the type of pain with the result of sympathectomy 
showed aUsolutcIy no relation between the two Some men wliose main pain 
was a “bursting pressurclihc" feeling in the finger tips had complete relict 
from sympathectomy, winlc othcra witli identical pain had less relief. The 
same is true of burning or throbbing. Thus, from the type of pain which a 
man has, one cannot accurately prcvlict the result that will be obtained from 
sympathectomy. We then trieil to correlate the result from sympathectomy 
with the interval clnjised from the time of wounding to the time of sympa- 
thectomy. This ogam w.a.s a total failure and we found no correlation between 
this interval and the result of operation 

lYc then analyzed carefully the data concerning aggravation of pain In 
order to analyze these data, we graded the aggravation on the basis of I to IV, 
Grade I being slight aggravation and Grade IV being marked aggravation by 
anything in the patient’s surroundings Examination of the data m Table ni 
gives a slight suggestion that those with the more severe aggrav.slions tend to 
be more completely relieved by sympathectomy than the others Ilowovcr, the 
data do not permit any definite concision in this regard. 
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Table VII. EELAnov or Result op Stufathictout Wmi Decete op Aooravations 


OBAOE or Aat.R-t TA TIOS 
(PER CENT OP TOTAL IV E.^CTI CLA.SS) 

RESULT rSOU SYJIPATHEUTOMT COABE CRAPE CRAPE CR.»DE TOTAL 



I 

It 

lit 

IV 


Class I 

Ufper ciltetntty 

0 


50 


100 

Lower eitremity 


CO 

0 

20 


Class 11 

Upper Mtremily 

23 

11 

33 

3.7 

100 

Lower cstremity 


75 

0 

0 

100 

Class III 

Upper cifreinJIy 

0 

07 

37 

0 

100 

Loner cstremiU' 

17 

SO 

3t 

0 

100 

Class IV 

Upper eittemity 

0 

0 

0 

0 

0 

Lower eitremity 

100 

0 

0 

0 

100 


An cxtrcmclj important eonshloralion is — have tlic sjmpafhccfomics been 
adequate in each case! In onler to ansucr this question we has'c estimated 
the completeness of the sympathectomy by measurement o! the sucatin? in the 
involred extretnity folloiving surgety- The dermometer,’* an instrument meas- 
uring skin resistance, uas employed for this.* In nearly oil these cases wc 
have preoperative as well as postoperative dermometer readings, so that wo 
know the amount o£ desweating present prior to sjtnpathcctomy resulting from 
the nerve lesion itself. Of course, varying amounts of the head, ncek, and 
chest, as well as the arm, arc sympalhectomized by the upper extremity pro- 
cedure, but only the atm data ate pertinent and thus are included. Occasion- 
ally, following lumbar sympathectomy a portion of the thigh is denert’ated. 
Ifowevcr, all obserrem agree that the removal of the second and third lumbar 
ganglia usually denervates only the knee area and the lower leg, not the thigh. 
The estimates of completeness of sympathectomy given liere refer, in the case 
of the upper extremity, to the area of the shoulder and that distal to it; in the 
leg, they refer to the area of the hnee and lliat distal to it. "Wc have arbitrarily 
graded the amount of deswcaling, and thus the completeness of the sympathec- 
tomy, in the following manner; 


Grade I, Complete desneating of the area 

Grade II, No areas of normal sweating, but a few very small scattered 
areas of slight sweating. 

Grade III, Incomplete desweating with some areas of normal sweating. 
Grade IV, No change in sweating ftxim preoperative status. 


Although one strives always for complete and total desweating, it has been 
our impression that these patients having Grade II desweating are satisfactorily 
sympatbectomized. Grade III desweating, howeTCr, represents a definitely in- 
complete sympathectomy. In the upper extremity, only one patient tested was 
classed in Grade III, and this was one in whom the operator had diflieulty in 
identif ying the second thoracic sympatherie ganglion, and probably only the 
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third was decentralized. IIowc\cr, the patient was completely cured of u severe 
causalgia. In the lumbar group, tlioie were four instances of incomplete sym- 
patlicctoniy; as stated preniously, prolwhiy the second lumbar ganglion, and 
perhaps the third, were not rcmoxcd in these cases. TJie incompleteness in 
each instance sliowcd itself as a varying area of normal sweating somewhere in 
the distribution of tlio s.ipbcnoiis ner\e. One of tlu-sc patients, operated upon 
recently and on whom tins error should not base l>oeii made, sliowcd no relief 
of pain following symjiatbcctomy. Sulwiuenl exploration of the lilnal nerxc 
in this patient disclosed a lesion which necesMtatcil rescelion and neurorrhaphy; 
no relief in the pain was noted This iwiticnt is still under obscrx'ation. The 
other three operations, done earlier, had entirely s.itisfaftory clinical results 
from the incomplete sympathectomy. 


Table A'llI Helatio.s’ or Pesult op Stmpatmectomy With Compltiesess or DesweatI'C 


RESiar rroii BTurArnrcTOMr 

COUfLTfrNE 
(m ctsTorcroL 

CBACC cetoE r 

1 M 

P TESTED 

RIDE C 

III 


1 class) 
TOTAL 

ClaiA 1 

Upper extremity 

17 

«7 

IC 

0 

lOD 

Lower extremity 






Ctau n 

Upper extremity 

0 

100 

0 

0 

iOO 

Lower extremity 

50 

25 

29 

0 


ClaM III 

Upper extremity 

40 

CO 

0 

0 

]00 

Lower extremity 


too 

0 



Ctvee IV 

Upper extremity 


0 

0 



Lower extreitUir 






h'tli. 1 la the upper cxirrmltp croup ih« 1« r*r <vat ©f crude lit il<»*»'tttlns 1" •''* 
0«u X reruUf rcprcienti en« eas«. 


Z In the lo»er extremiip rraup the to per m 
1 rciulu, the ti per cent in the cioir II rcouii*. and 
reproent a total ct lour cnic«. 


1 tht CISA< 
IV rrniiu. 


I'lifortunalely the entire series conid not be Icslttl, and the number of cases 
represented in Table VIII totals only twenty-eight. The series is probably too 
small to permit any definite conclusions However, the data as wc have theta 
do not show any correlation between the completeness of the sympathectomy 
03 measured by the dermometer and the results in relief of pain (Figs 2, 3, 
and 4) This is not to be iiitcrprcletl ns indicating that one should be satisfied 
with anything less than a total ilcncrvalion of an iinohcd extremity. It is 
our definite feeling, altliougli wc have no proof, that one should always com- 
pletely denervatc tbc iuvolvcvl extremity it one wishes to get the best results 
from sympatlicctomy in the treatment of causalgia Further, if a patient with 
true causalgia fails to obtain n satisfactory result following sympathectomy, 
estimation of the eomplctoiicss of the operation should bo done. The dermometer 
offers a convenient method If the sympathectomy is incomplete, reoperation 
should be considered. . , 

There has been offered, bv Mayfield and Devvne,' mv explanation for tlie 
possible occurrence of poor results following sympathectomy. They state that 
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riB 2— Complete relief of pain (Cass I) after Incomplete (Grade III) dorsal sympathectomy 



fie J— In««nrl«-le relief of pain (CTias III) after complete (Grade I) dorsal •ympaUiectamr. 
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it is ncccssarj- to sjn^pathtetotnize the nren nf the wound in order to produce 
the desired effect Yet, they make three other pertinent assertions: (1) they 
state that all their patients with lower e\trcm»ty cansaljtia had wounds proximal 
to the Knee; (2) they state that their usual procedure is the remoTai of the 
second and thinl Itimhar sympathetic canelia, or the second, third, and fourth, 
which others n«rce usually sjmpatlioelomizes the lower leg, not the thigh; (3) 
in their experience all patients except one had satisfactorj' relief of pain. The 
cotieliision is ineseapahle tliat rarely could tlicj ha\c sympalliccfomucd the 
wound m the ease of the lower extremity, and yet rarely did they fail to rcheee 
the pain It is difneult to liclicxe. in view of this, that failure to dcnersate the 
area of the wound is a cause for ineomplete or pixir relief of causalgia follow- 
ing sympathectomy. 



In summary, from the analysis of our results following sympathectomy, 
we can find no single factor to which one can i*oint as a cause for some patients 
obtaining comidetc relief, and others ohtaining only partial relief from this 
procedure 

RIM^LTS or RJ>FCnOS or ^FCROMA \ND OUO'U 
In the group of patients with typical causalgia, tlierc arc five eases in which 
resection of the neuroma and glioma of the involved nerve was performed 
bceausc at exploration of the nerve the anatomic lesion found demanded resec- 
tion and end-to-end anastomosis Four of this group have not had syTapa- 
thectomy, while the fifth is the previously referred to Individual who failed to 
obtain relief from an incomplete sympathectomy performed prior to nerve 
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siirpcrj-. Tlic five I'ntionts nil slimml typical lower extremity eaus.ilKia in the 
tihial ner\c distribiitioii Iti the two patients so tested prior to iier\'c ntitverj, 
procaine block of the liinihar s.\ nipnthetie pnnjrlia pnse n koo. 1 relief of pain 
for from fi\c to thirty minntes 

In two patients, one of whom had si*\crc cauvtliria and tlie other of whom 
had nimlerale causalein. complete relief of pain followed rtweetion of the neu- 
roma and plioma cf the sciafic ner\e, in n lhir«l there was wime relief of the 
hurniiifr— onoujrh so that the patient did not rcfpiire snlwipient sjmpnthectomy. 
The fourth patient had witnc imprtwemcnt in the causalKia for six weeks after 
neurorrhaphy of the sciatic ncr\e, hut followinfj this period the pain returned 
in its ori"inal intensity He js now under eonsideralion for sjnijiatheetoniy. 
The fifth patient, pre\iously nirntione«l. has had tin relief from the tihial 
neurorrhaphy, and is to haxe a seeond sj*nipatheetoniy ihrouKh a hish, anterior, 
transverse incision. 

This senes of en,ses is xeiy sniall. and no definite ronelusion eati he drawn 
from It llowcxer, together with the ox|HTiencc in World War 1’* that injection 
of GO per cent alcohol into the tiuoixed uerxe at or proximal to the lexcl of 
the lesion sometimes produced immcihate and apparently Instinc relief of 
eausnlsia, it does snpgost that resection of the neuroma and cliomn of the 
inxolxcd nerve may on occasions hrins alwul complete relief of pain. Thus, 
in cases with clinically complete nerxe lesions and mild or nioderntc causaluia 
in the distribution of this nerxe, it Is prolmhly xxisc to explore the nenc lesion 
first, particularly in the case of the lower extn’mily If the lesion foiinil in 
the nerxe itself xlcnian‘l«. n^etnwi. it should l>e reseetxMl, Some patients so 
treated maj l>o rolicxed of pain and thas not require sympntheetomy. Those 
who continue to haxe pain should siil>sc<iuently |>c suhjectetl to sympathectomy. 


SUMStAnV ANIl COS'CU*«IO\s 


1 Causaljria is a definite pain sx ndnime, nssoemted w ith injury to a periph- 
eral nerxe confainin" sensory fillers. 

2. The pathogenesis of the syndrome is not known 

3 It IS not certain that eaiisalgia occurs only in incomplete anatomic lesions. 

4 The data on fifty -two cases of eausalgia and nine of atypical post-trau- 
matic painful states arc rcx'icwexl The clinical cliaroctcristics of causalgia 
ate enumerated. 

5 There are cases of post-traumatic painful extremity associated with a 
lesion of a peripheral nerxe xvhich differ from true causalgia to xarying extents; 
occasional cases are distinguished from this syndrome only by their failure to 
bo aggravated by disquieting factors in tho individual’s environment. 

6 The pain of causalgia is usually rehewd or oliolished by adequate sym- 
pathectomy. There is no relation bctxxcon the completeness of the relief and 
any known factor. 

7 Eesection of the neuroma and glioma of the inxohed nerx-c, particularly 
in the lower extremity, occasionally provides relief of the causalgia. 


NOTs: Since 

gt4 were eatlafaetorily 
iGraae 1 or 11 by den 
those Just descrlbea. 


ipletlon of this nianuscilpt sex'enteen additional patients with true causal- 
. j j,y dorsal OT- liunbar sympathectomy, complete In each Instance 

study). CHqIcaI data and results from surgery are parallel to 
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BENIGN CAVERNOUS HEMANGIOMA OF THE SPLEEN 
Liter \TORE Retiew asd Case Rptort 


G. B. Hodge, M D., akd David A. 'WitMN, M.D , Durjiaii, N C. 

(From the Department of Surgerp, Dvie University School of Mediaite and Hospital) 

B enign cavernous hemangioma of Gie spleen is rare We have "been able 
to find reports of only tliirtj’-onc cases in the literature wliich appear to us 
to represent this condition. Malignant lesions of the spleen are much more 
frequently reported. Smith and Rusk (1923)* collected 104 cases of primary 
malignant lesions of the spleen Since this time other authors have reported 
smaller series 

Dowd (1915),’ Akcakoyunlu (1938),* Cole and Forsce (1940)/ and Pines 
and Rahinovitch (1942)* reported scries of thirteen, twentjnjne, twenty-three, 
and forty-two cascs.of benign cavernous hemangioma taken from the literature 
When the cases in these senes are thoroughly analj^ed, it becomes evident that 
some do not represent true benign lesions 

Due to the lack of uniformity m cla.$sification, many eases labeled benign 
cavernous hemangiomas arc in reality angiosarcoma, nngioendothelioma, angio- 
blastoma, simple sinusoid ectasia, etc. Many of the reported cases of benign 
cavcmcrus hemangioma have been asymptomatic and were incidental autopsy 
findings. Other cases were surgical and prcscnteel a mass in the upper abdomen 
causing symptoms of pain, or were due to rupture (spontaneous or traumatic) 
with severe internal hemorrhage 

CASES IN THE LITCRATURE 

Ilogc (1895)* reported the fiist successful splenectomy performed by Mc- 
Guire for this condition Dowd (1915)* collected tweUc cases of splenic heman- 
gioma from the literature and added one case of his own Six of these wore 
malignant and had metaslases to other organs ILanghans (1879),’ Homans 
(1897),' Theile (1904),* Jores (1908),” Ernst (1912), » and Dowd’). Of the 
seven benign eases four ivcre incidental autopsy findings [Albrecht (1902),'* 
Theile (1904),® and Lubnisch (1905)”) Splenectomy’ was successful in the 
remaining three cases [Martin (1909),” von Benckendorff (1908),** and 
Anzilloti (1013)"]. Steden (1924),” Nalicr (1925)," Schwartz (1930),*® 
Itassilijeff and Pratasscwitch (1930),*® Zeno and Cid (1930),** Kcllert (1932," 
Palavecino and associates (1932),** Haines and Mcllroy (1933),’* Grove 
(1937),*’ Dawson (1937),’* Schottenfeld and Wolfson (1937)," Akcakoyunlu 
(1938),* Ncsler, Faber, and lAiik (1939),** Cole and Forsec (1940)/ and 
Stuhlingcr (1943)*® each reported one case treated by splenectomy. 

Krambhaar (1927)," Mikami (1933),*' Goldberg (1940),’* Aronson and 
Fox (1940)/’ and Bostick (1945)** each reported one autopsy case Only three 
of the six autopsy cases reported by Pines and Rabinovitch (1942)’ appear to 
us to represent benign cavernous hemangioma 
IJMched for publication. April J, ISIS 
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mOUK5V AM) PATnOLOOT OP SPLEJHC NEOPLASJIS 

In order to bring out tlic relationship of benign hemangioma to other splenic 
neoplasms, a brief discussion of the etiology and patholog}* seems warranted. 

Tlie palliogenesis of splenic neoplasms, as with neoplasms in other sites, is 
not known. However, there arc pertain factors that may be contributory. Smith 
and Rusk (1923)' in reviewing 104 eases of primarj* malignant lesions found a 
history of malaria in 13 per cent, syphilis m 4 per rent, trauma in 4 per cent, 
tuberculosis in 13 per cent, and t.sphoid fever occasional^’. Secondary neo- 
plasms are much more frciiuent than primary lesions. Krumbhaar (1927)’* 
analyzed 6,500 atitopsies from the Philndclphia General Hospital In this group 
he found forty cases of splenic neoplasm (1 9 per cent of the tumors). Sir were 
primarj- and only one represcnteil a benign cavernous hemangioma. 

Secondary neoplasms arc rare when compared with this condition in other 
organs. This has been attributed to the absence of alTcrcnt Ijmphatics except 
for a few la the capsule, the sharp angle of the splenic arteiy, the pulsating 
action of the spleen in preventing lodgment of tumor cells, and to an intrinsic 
nntagonutie effect of the spleen toward neoplastic growths It has Imicb shown 
cxperimontally that animals are more susceptiWe to tumor growth following 
splenectomy. 

The spleen consists of four t jt>cs of tis.sue capable of giv ing rise to neoplasm i 
the capsular and trabecular framework, the l)Tnplioiil element, the reticulo- 
endothelial, and the vascular elements The rlassi/ieation of splenic tumors is 
outlined in Table I. 


TiBii I. TTria Of Sfusic Tissvt CAPiavt or Gmso Rist ro Ktorusw 
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areas. These maj’ later develop into serons cj*sts. Traumatic subcapsiilar cysts 
arc usually due to old hematomas and frequently contain eliolestcrin crystals 
(2) Dermoid cysts dne to cpitliellal and mesotholial inclusion. These maj’ 
undergo caieinowiatous change. (3) Parasitic cysts 

Small involution cysts may be due to trauma or inflammation. They are 
usually multiple and may he superficial or deep. 

Hemangioma is a tumor comprised primarily of new blood vessels, the 
anlage of uliieli is thought to arise from vascular disarrangement The process 
begins by budding of endothelium from a segment of a vessel and results in the 
formation of new vascular spaces which are cither capillary or cavernous in 
character To a large evtent hemangiomas have a closed vascular system and 
do not communicate freely u ith the normal vascular bed They tend to dis 
place rather than to replace the surrounding parenchyma. 

Congenital ncii arc thought to be the result of a vascular disarrangement 
and are not true tumors They may, however, give rise to hemangioma. The 
finding of congenital nevi m the spleen should not be considered as constituting 
a new growth 

In simple sinusoid ectasia there is a fiec communication of the telangiectasis 
with the normal vascular spaces This condition does not fulfill the criteria of 
hemangiomas. 

evSE BFTORT 

M, A B (B13S07), a 3S}ear old married colored womas, was admitted to the hospital 
on Jul^ 7, 194S, with a complaint of ao upper abdomiDal ma«s of four months’ duration 
with rapid increase m size during the previous three weeks 

Past history rcTeate<1 that she was seen for the first time in the medical chnie twenty 
two months previously. Follawin^ ezamination a diagnosis of syphilis ami aortitis was 
made. At this time the abdominal examination revealed slight epigastric tenderness and the 
spleen was palpated three fingorbreadths below the costal margin The patient was referred 
to the health department for and^yphilitic therapy 

Slie did not report for treatment and was again seen two months before admission 
complaining of an upper abdominal mass of eight weeks’ duration associated with pain 
radiating into the back Exantination disclosed a largo mass in the left upper quadrant of 
the abdomen. It was felt that she had a pancreatic or splenic tumor and hospitalization 
was advised 

She returned for admission on July 7, J9J5. The abdominal mass had increased rapidly 
in size. There wero some digestive disturbanees and constipation During the previous three 
weeks she had been, having an aftemoon fever and was bedridden becniiso of abdominal dis- 
comfort and pain in the back. On the day before admission she complained of hematuria. 
There was no history of trauma or nialana. 

Examination revealed a temperature of 384* G, pul=e 100, respirations SO, and blood 
pressure lCO/108 The patient was an obese colored woman who did not appear ill. The 
abdomen was protoberant (Fig I, A and Jf). The lungs were clear. Tlie heart was enlarged 
to the left and the rate and rhythm were regular. No mnrraurs were heard 

The abdominal evammation reTenlel a large firm mass occupying the upper abdomen 
and left flank It extended into the epignstnnm and down to the leicl of the iliac crest 
The mass was slightly movable and appeared to be eystie in the epiga«trio region. There 
wns moderate tenderness in this area, TliC liver and kidneys were not palpateil. Pelvic 
examination did not reveal any abnormalities. 





nr.NIf5N CATTRSOfS IinMAKClIOMA OF Fri-ITS 34’ 




348 


\ • 




noDcr AKT) wiL^iON: urN'tGX CAvmxous nrJiANoiosfA or spLixN 349 

Labornforj fitulinR^ «cre ticmoBlolnn, 82 i*r CMit; ml Wool cc!l'>, 4,080,000; nul while 
Wool cell', 14,000. Iliftptewlial tounl »ho»e«l 41 per cent roljtnQrrUomictcirs, 41 per cent 
small lymphocjtos, S jwr cent larRC Ijmplioejtes, 2 per cent rosinorhiles, 1 jtfr cent basophiles, 
1 per eml stab', and S per tent TOoiwjtes Tbc scrolejrv U'«t fat sj-pUilis was positive. 
Total Fcnim proteins were ST Gni. per rent, the albumin being 3.1 Gm. per cent nml the 
glob-Qlin 5 2 Om. ptT cent. The wivwo 1»««1 n trace of nlbnmin on occasions. KiJney function 
tests were normal and the nonprotein nitrogen was 21 mg. per cent. Stool examination was 
ncgntiTO. 

Roentgenogrtm of the nbdonien showeil most of the abdotiiinal detail ob«eureil by n 
largo upper abdomiiwl soft tissue nia«s (Kig 2). Muorosropy of the rhesl riwcalM cUwation 
and poor movement 'of the diaphragm. Tlie heart wna in a tMn«irr«o position nml there 
was sViglit Tcnlrlculnr cnUrgemcni. 

With retrograde pjclogmnis tlio left kidney was found [li<placr<l by n mass into the 
right lower quadrant (Fig. 3). Oi«trointe<tinat sene* showed the stomach pushovl to the 
right nnd the colon displacnl far downward (Fig. 4). The electrocantiograph revealed siao 
auricular tachycardia with left axis deviation and an isoeli«ctnc T,. 



On July 12, 1943, the patient was operated upon and a large cystic mass occupying 
almost three fourths of the abdominal can^ was found. Tlus mass arose from the inferior 
medial aspect of the spleen which was markedly compressed. Approximately 12,000 cc. of 
blootly fluid were aspirated from the cystic mass before removal was carried out. The mass 
and compressed spleen were inseparable 

On pathologic examination the Won was found to bo a benign cavernous hemangioma 
arising from (he spleen. There was a large ejst aasociated wiUi the hemaagicma. The tumor 
weighed 13,130 Om , the largest yet reported, and hud a diameter of 28 cm. The patient 
made an uneventful recovery and was dischn^ed from the ho'pital on July 23, 1945, eleven 
days postoperatively. A recent followup study rerealed that sho was in good health. 
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COMMENT 

The diagnosis of benign ea\ernous hemangioma may be extremely difficult. 
It was an incidental finding in eleven of twelve autopsy cases. In the other case 
there was rupture of the lesion w'ith death from se%cre hemorrhage. In the 
nineteen patients treated sui^icaUy, three had spontaneous rupture with serious 
hemorrhage into the abdominal cavity. (Haines and Jlcllroj’,** Nesler, Faber, 
and Leik,*® and Cole and Forsee*.) A diagnosis of perforated gastric ulcer 
was made in two and appendicitis in one. The other surgical eases presented 
the following combination of signs and symptoms : abdominal mass or spleno- 
megaly, pain, dyspnea, dj’sphagia, gastrointestinal disturbances, and anemia. 

Splenic hemangioma should be suspected in patients with splenomegaly 
unrelated to a general disease process When rupture (spontaneous or trau- 
matic) occurs, shock, pain, and signs of generalized peritoneal irritation arc 
usually present. Shock must bo eombated and immediate operation is impera- 
tive. 

&UUMARV 

Wo have been able to find only thirty-one cases in the literature that appear 
to us to represent true benign cavernous hemangioma. Another case is reported. 
In nineteen of the reported cases in the literature, treatment uas by splenectomy. 
Twelve were autopsy findings. 

Some of these lesions may attain an enormous size and undergo cyst forma- 
tion. In four of the cases there was spontaneous rupture with severe hemor* 
rhoge into the abdominal cavity. Thorough microscopic e.xamination of many 
of the traumatic cysts of the spleen might disclose an underlying hemangiom- 
ntous lesion and unless this is kept in mind cases may be missed 
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CYSTADENOMA OP THE PANCREAS 
With Presentation of One Case and Rr'iew op T^\'ENTY-EIdHT Cases 
Collected From the Medicae Literature 
Raymond E Benson, 51 D., and Wayne Gordon, 5I.D., Billings, 5Iont. 
(From the Departments of Snrffery and Medicine, The BilUngs Clinio) 

C YSTADEN05IA of the pancreas is a strikingly distinct pathologic entity. 

It is cliaraetcriEcd by slow growth, absence of early symptoms, and later 
development of a palpable tumor, upper abdominal pain, and weight loss. Occa- 
sionally diabetes mellitus is an associated finding. Pathologically it is distin- 
guished as a benign, multiloeular, cystic, adenomatous neoplasm which most often 
originates from the tail or body of the pancreas. That it is an nneonunon 
tumor is evidenced by the fact that there are only about sixty cases reported 
in the medical literature. The following case illustrates the condition and dem- 
onstrates the efficacy of suigical excision. 

CASE REPORT 

Mrs S. 51., a irUtt womu, aged 65 years, waa examined at the Billioge Clinic en 
hlarch 6, 1945. The chief complaints were upper abdominal pain and weight loss. 

The patient was of Tta liiin descent and had come to America from Italy at the age 
of 16 years. She had had fire uaerenlful pregnancies. The menopause occurred in 1932. 
There was no bionn family history of toberculosis, diabetes, cancer, or other significant 
dueases. She had had the usnal childhood sicknesses but aside from this had been well 
until December, 1940. At this tune the poticnt first developed pain in the upper abdomen, 
associated with a moderate loss of weight. It was ascertained at this time that the patient 
had cholelithiasis and mild diabetes meUitus. In May, 1941, cholecystectomy was perfonned. 
The gall bladder contained many large and small stones. The postoperatire convaleaeenco 
from this operation was marred by the develo pmen t of bronchopnramoiiia from which she 
eventually wade a complete recovery. The diabetes continued to be mild after this operation 
and waa controlled in the hospital by dietary restrictions alone. After dismissal it became 
necessary to ^ve her a more liberal diet and ten units of insulin daily. 

When seen on March fl, 1945, the patient stated that the complaints fox which cholecys- 
tectomy had been performed had not been relieved by the operation. In the intervening 
four years the epigastric and upper abdominal pain had been present constantly. It was 
intermittently more serero and radiated through to the region of the upper lumbar and 
lower dorsal spine. The pain had become progressively more intense and for many weeks 
prior to examination the patient had been confined to bed the majority of the time. Inges- 
tion of food seemed to make the distress somewhat worse. There was no selective dyspepsia. 
In the four and onehalf years since the onset of the iltness the patient had lost fifty pounds 
in weight. There was a concomitant loss of strength and general debility. Food ingestion 
had been slightly restricted. 

Physical examination revealed a short stocky woman who showed evidences of severe 
recent weight loss. The blood pressure was 1BO mm. of mercury systolic and 90 mm. of 
mercury diastolic. The temperature was 98.6' F.; tho pulse, 72 per minute. There were 
upper and lower artificial dentures. A small noduUr goiter was palpable but there were 
BO evidences of hyperthyroidism. The heart was moderately enlarged. No murmurs were 
audible. Auscultation of the longs revealed a few basal rales. The abdomen waa obese. 
There w as an old surgical scar in the ri^t upper quadrant of the abdomen. In the left 
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npper abdominal qradiant a dirtmet eodolar mass was palratlf. It was ironded and apj roii- 
matelT i: to 14 ea. ia grwte't diaiort^r. The icas* csor*-! witi re^uabon aal ti.owo-3 
eoasderable mobility ia th« len^lnduiaJ aais of tlie body. Tbe mas* itself was tmly sligbUy 
trtler. The point of gTeafe«t tenden>e«s was in the epijasirram above and to the right of 
the tomefaetioB. Peine eja-tiiiation revealed a mts’erate erstoeele and rectoi-ele with asso- 
ciated mild prolap-vas nteri. Peetal examination was not infoTmabve. There was no eignifi 
cant defonaitj of tie spine Fi*t perrasrion oner the epper lambar and lower dor*aI ver 
lebrae, and in the left fiank aim ebeited abnormal lendemeas. •nir*e were mill vnneosatiei 
of both lower eitremibe* The tendon lefeie* were equal and acbve. 

Erythroertes anmbere-l 4O(X>,0(>0 jer enbie miUimeter , lencocyte*, C,000 per enhic 
millimeter, llemostobia eMimatioa was IT* Gm. per 100 e^ (JIO jer cent), rrinalyses 
were essentially negative. The serologic te«t for syphitu was negative. The Hood wdi 
mentation rate was 10 mm. in one honr. The fasting blood sugar was 134 mg. per 100 cjc. 
The blood urea nitrogen was 14^* mg per 100 ca Eoentgenograms of the eolon foBowitg 
the adaimstration of a barium enema revealed normal eontoan and so evidenee cf intrmsie 
disease, roentgenograms of the rtomarh following the ingestion of banam were nrgabve 
There was no gastnc retention. Eteieoseopie roetfgenogTntns cf the ehe«t revealed no eignif 
eant abnormalities, roentgenograms of the dor*al aol lumbar epme were not isfomative 
eseept for lie rre*enee of minimal ehxrge* etaiaefen»tie of the sen e sce n t type of arthritis. 
Intravenoos orogra.'s* showed Zo»« of some of the fine renal markings Int no significant 
deviation from the normal. 

In view of the noniaioroatiTe roentgenolegie findings it was reasoned preoperatrrely 
that the tumefaetive utra abdominal te«)oi> was probably ntuated is the tail of the pascrena 
That the spleen or a mesentene eyst was tlie ‘ite of ongia cf tie tumor was also eos'idered. 
Operabve interrenticn was advi.<ed and acee;ted. The diat<^je state was rbS mild and so 
endenee of a«do«is had oceurred although tie ;«best had cegtec1^j dietary care tad fre- 
quently had had glyeo*una before adoiMion to the hospital. 

Oa Apnl 10, 194S, under nitrous otide, oxygen, and ether anenhe*ia exploratory Upa 
rotoay waa perfomed The abdomen was cprt^l through a long primary «pp« left jaV 
eostal type of iseisioa dividing the left re-'tns iEn.*cle. Primary explorabcm cf the liver, 
stomach, d3>JeBtisi, small aal large lute'bae. and pelric organ* was negabm. The gaS 
bladder had been removed previously. In the left opjer quairaat balgiag throngh the 
gastroccdic omentma was a large tumor sia**. It di*;beed the Craa5Te**e eoloa sightly 
downward and the fundus of the stomach upwnrd. The ga*lTt>cobe omentum wn* divided 
and the tumor exposed. It presented a most ccusuai appeiranre. It was about tie site of 
a prsi<fTOit and oonsi'ted of many •mooth eacapvulated g-apelie nodulabcas which varied 
in color from Hue to deep purple. The isx«* was adherent pc<enoTly to the 'plciue vea. 
It arose from tie tail cf the pancrea* anJ bal replaced thi* porbon of the pancreas and 
some of the di*tal portion of the body of the pancreas. The tumor, a segment of the splenic 
vein, and a di'tinct euff of DOrmal paaervabe ti«*ue were then reuioTed in toto. The remiiaing 
»tump cf the pancreas wa* cloael with jctermpted tutares of chromic catgut and fine 'ilk. 
That portion cf the pancreas which rerrained eons«ted of the entire head and as much of 
the 1<^T as extends aiqroximately 4 ora, to tbe left of the euperior oe«en;enc artery .kt 
the conclusion of the operation splencetoiry was performe-l and 5 Gn. of s ulfathis rolc were 
dusted intrapentoneaTv Two Penrose drains were inserted down to the inverted end of the 
pancreas and the abdomen was clawed. 

The specimen consisted of n lobulated tumor mass S.5 by 10 by S cm. in diameter. The 
cut section was multilocular and cctntasned irmiuneraHe small cysbc eantics the largest LS 
cm. in diameter These spaces were fiHed with geUUnous fiuid which varied m oobr from 
amber to deep red and jnrple. In one portion there was n smiD ecS of tissue that proved 
to be, grossly and rmcroscopicallT, esscntiaSr nonnal panereatie tissue. The numerous walls 
cf tte multilocular ersts were composed of dense fibrons tusue. Tbe cavities were lined 
with Cat cuboidal epithelium. The picture was that of benign eystadeaoma cf the pane^ 
Another portion of tie specimen consisted of an e-sentially normal spleen by gro-a and merer 
scopie examination. 
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Tlie couTalcscence of the patient was marred liy the development ol a small pancreatic 
fistula. For several weeks po«fopcrathely ft thick fluid escaped from tlie wound. Four 
weeks after the operation the patient became quite ill with fever (temperature 103 F.) and 
considerable abdominal pain. This was occasioned by removal of the drams. Follovnng 
incision and drainage of a small collection ol fluid beneath the original incision the patient 
progressed rapidly. Eight weeks after the operation tho wound had healed completely and 
the patient was ambulatory and able to attend to sonic of her usual household duties. 

On Dec. 7, 1945, nine months after operation tho patient returned for a thorough 
resume of her physical status. At this tune she was feeling well and had only the minor 
complaint of slight weakness in the evtreniities. Slie had gained twenty pounds in weight 
and had resumed all her former duties Abdominal cnan'ination was negative. Tlicre was no 
evidence of any mass or tenderness A glucose tolerance fe«t was performed using the 
Eston Rose technique. The fasting Wood sugar was J15 mg. per 100 c c. nnd the highest 
blood sugar at the end of one hour was 31G mg. The patient had not been following the 
diet and had been taking insulin irregularly. She had had no gljcosuna hefore breakfast in 
spite of the irregular habits. The diabetic stale was essentially unchanged by operation 

DISCUSSION 

Pathologic Co«ijd€raft‘on5 — Cystadenoma of the pancreas is a true neo- 
plasm composed of TOuUiple cj’stic cavities hned by cuboidal or columnar epi- 
thelium. The cysts contain fluid which may be tliin and watery in consistency 
hut which more often is thick and viscid or gelatinous. Sometimes the fluid is 
light yellow in color but more often, and espccialiy when it is of a viscid con- 
sistency, it is dark brown or purple or red, an effect which is said to result from 
hemorrhage into tho spaces (Figs 1 and 2). Tlie cyst fluid is said to contain 
no ferments^ The epithelial lining of the spaces is characteristically low cu- 
boidal or columnar in type, and often there are no papillary infoldmgs (Fig. 8). 
When papillary projections are found Dockerty believes that they should bo 
classifled as malignant even though the usual microscopic criteria for malignancy 
are minimal. The recorded experiences of Speese and Young in which such 
“benign” papillary cjstadenomas invaded surrounding structures after incom- 
plete excision or underwent fraukly malignant degeneration lend strength to this 
\iewpoint. The more common practice, however, has been to classify these 
papillary cjstadenomas of the pancreas as benign in the absence of direct micro- 
scopic evidence of malignancy in spite of their occasional aberrant invasive prop- 
erties. 

In some cysts which grow to very large size, the epithelial lining may be 
completely destroyed If smaller spaces arc found surrounding the lai^c cyst 
wliicii continue to retain their epithelial linings, tlie condition may still be classi- 
fied as ejstadenoma. When none of the fluid-filled cavities are lined with 
epithelium, the condition is some other than cystadenoma. 

Cystadenoma.s of the pancreas arc usually well encapsulated but they may 
be densely adherent to surrounding structures Jlost often they are embedded 
in and liavc replaced the pancreatic tissue. Occasionally c^sladenomas are 
pedunculated and attached to the pancreas by only a narrow stalk. The blood 
supply is usually profuse. Numerous large dilated veins are commonly found 
coursing over the capsule of the tumor. All variations in size have been observed 
from small tumors “about the size of a walnut” to v ery large tumors Kennard 
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Fle> 1 — C>ltitd«nomA ot the panereaa. apaelmen «bt-«ln«d at operallah upon a gS'S-car^hl «h[t« 
woman. The tumor oeeuplod th« tail and major portion of tho body ot th» panertaa. 




BENSON AND OOHDOH: CYSTADENOMA OP PANCREAS 


a57 


reported a case in which tlic mass measured 15 cm. in diameter and weighed 
2,050 Gm. In one of the cases presented hj Bowers and associates, the t\imor 
measured 18 by 12 by 13 cm. 

The stroma is often composed of namnr connectiA c tissue septa. Sometimes 
the septa are broad bands in which hjaVmized areas may be seen. Smooth 
muscle fibers may be present in the stroma. The source of these, according to 
Bnmschwig, lias been stated as being derived from previously patent vessels 
and pancreatic ducts In the case reported by Carling and Hicks, areas of 
calcification were encountered. Small epithelial lined spaces of microscopic size 
may be scattered throughout the wider connective tissue septa. 
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ilth low cuboidal epithelium 
i«ns« fibrous tissue tXAS) 




Chnical Considerations — Pancicalic cystadenomas occur very infrequently. 
In 1930, Judd, Slattson, and Jlahomcr rcportcil that out of 723,397 patients 
admitted at the llayo Clinic there were only eighty-eight surgically explored 
cases of pancreatic cysts of all types. In a subsequent report from the JIaj o 
Clinic by llahorner and ^latson, of 108 cysts of the pancreas only two were 
found to be cystadenomas In spite of the rarity of the lesion a review of the 
literature lias enabled us to compile twenty-seven surgically explored cases of 
cysladcnoTna of tlie pancreas These plus the case herein presented give a 
senes of twenty-eight cases from which to draw conclusions. Many more re- 
ports have been perused but because of incomplete data or inconclusive evidence 
as to the pathologic entity under discussion are not included. 

Of the twenty-eigiit cases, apparently complete removal of the tumor w^as 
carried out in twenty-one cases. Incomplete excision was performed in three 
cases, biopsy alone in three cases, and abdominal exploration with subsequent 
post-mortem examination in one case. In twenty-six cases in which the result 



of operation is known there were eight postopcratne deaths (31 per cent). Four 
of these deaths resulted from abdominal exploration with or without biopsy of 
the tumor without any attempt being made to remove the growth. In twenty 
eases in which the tumor was removed and the outcome is known, there were 
four postoperative deaths (20 per cent). In the fourteen cases cited by Jluller 
in which excision was performed, there were no immediate postoperative deaths, 
but in three instances death occurred later, possibly associated with the opera- 
tion In Brunschwisj’s series of four eases from the University of Chicago 
clinics one death occurred This fatality occurred following radical pancreati 
coduodenectoniy for an extensive tumor of the head of the pancreas. 

The average age of the twenty -eight patients was 48 years. The youngest 
patient was 17 years of age, the oldest 76. It is thus apparent that the condi- 
tion is most frequently encountered in the middle age group. Gniber is said, 
however, to have desciibed two cases occiimne in infants There is a striking 
disparity in the distribution lietvveen the sexes Of the twenty-eight oases only 
tliice (11 per cent) were in males The greater tendency for women to be 
affected has been demonstrated previously by KJeinsebmidt 

Cystadenomas arc most commonly found in the toil and body of the pan- 
creas In twenty’-seven cases of this series in which the situation of the tumor 
was stated, nine were located in the tail of the pancreas, two involved the body 
and tail, eight were m the liody alone, one arose from the head and body, and 
seven originated in the head of the pancreas In Kleinschmidt’s review of 
twenty one cases, two tumors arose in the mid-porlion, four involved the entire 
"Lnd. «ind the icmamiiig fifteen wcic in the tail The fact that the prcpondei 
ance of tliese tumors arise in the distal portions of the panei-eas (tail and body) 
has contributed to the good surgical results obtained. It is technically much 
easier to remove the tail or body of the pancreas than the head. 

The most important clinical finding is a palpable upper abdominal mass Of 
the twenty-seven cases with complete data a palpable tumor was present in all. 
The In.^ss is most frequently felt above and to the left of the umbilicus in the 
left hy pochondrium When the tumor k situated in the tail of the pancreas 
it may’ sometimes disappear beneath the left costal margin and not be again 
palpable until the patient assumes the erect position or inspires deeply. Often 
the tumor is rather freely movable in the longitudinal axis of the body. X-ray 
studies give no direct information as to the origin of the tumor. Koentgeno- 
graphie examination of the stomach following the ingestion of barium may re- 
V eal a defect in the posterior and inferior aspect of the gastric shadow as a k- 
sult of extrinsic pressure Eoentgeni^ams of the colon following the adminis 
trafion of a barium enema may' show lateral or downward displacement of the 
transverse colon or splenic flexuie from the pressure of the neoplasm. Urograms 
are usually not informative except as they eliminate the kidney and adjacent 
retroperitoneal area as the source of the tumefaction. In the ease herein re- 
ported, after all manner of x-ray examinations had been performed, there was 
still considerable doubt preoperatively as to whether or not the palpable tumor 
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arose from Ihc pancreas or was a ptoscd spleen or a inescntevic cjst, a dilemma 
which otlicrs voportiiig this type of case hare also cncoimtercd 

The patient may Iiare iio complaints other than the presence of a palpable 
intra-abdominal tumor, but in the majority of the cases in this scries upper 
abdominal distress or pain was present. In the case herein reported the pain 
was located in the epigastrium well to the right of the tumor. It was divrmal, 
severe, and radiated through to the hack with such intensity that roentgeno- 
graphic examination of the spine was undertaken to eliminate the possibility of 
pathology in the vertebral column. In other cases the pain and distress were 
much less severe. Dyspeptic sjmptoms also frequently have been described in 
association with this type of tumor 

It has been adequately demonstrated that the pancreas may harbor a e>3l- 
adenoma for many jears without ptoiluciug symptoms Such tumors often grow 
very slowly and may be symptomlcss for long periods of time. Briinsclnvig has 
recorded the case of a woman, age 62 years, who nccording to her own statement 
had been aware of a jtalpable epigastric mass for ten jenrs For nine jears it 
had apparently caused no tncoinciiiciice. Subsequently, however, she lost thirty 
pounds in weight and developed dialietes mcUiUts. At operation a cjstadcnoma 
of the head of tho pancreas measuring 7 by 4 by 3 R cm. was removed. Wth 
increasing size of the tumor, pain and weight loss ensued. The patient whoso 
record is herein reported lost fifty pounds in weight. Jfany other examples of 
subjects who sustained weight losses ol thirty, fortj . and fifty pounds are avail- 
able. This weight loss usually occurs m spite of apparently adequate food intake. 

Oeeaiionally the first .symptoms of a cystadonoma of the pancreas will be 
those of an acute intra-abdoniinal catastrophe initiated by hemorrhage from 
the tumor A girl, aged 17 years, who had been acutely ill for fi\e days was 
subjected to emeigency laparotomy. At operation the peritoneal cavity was 
found to contain a large quantity of fresh blood The source of the hemorrhage 
was a large cistadenoma of the pancreas. The patient died postopcratively. 
The post-mortem diagnosis was papillary' adenocystoma of the pancreas with 
licmorrhage ' Pettinari’s ease is also of interest in regaid to the association 
between tlwse tumms and acute abdominal symptoms IIis patient, a 70-j ear-old 
woman, was suddenly seized with scry severe epigastric pam following break- 
fast of coffee and milk at 9 a ji. That night upon admission to the hospital, 
emergency laparotomy was performed under the diagnosis of perforated g.-istric 
ulcer The stomach was found to be negative but the pancreas was markedly 
inflamed and edematous There were no areas of fat necrosis present. A tumor 
mass “about the size of a walnut” was found in the region of the neck of the 
pancreas and was resected with a cuneiform section of pancreatic parenchyma. 
The abdomen was closed with drainage. A temporary fistula including bile 
developed and the patient completely recovered. Histologic study of the excised 
tumor revealed a typical cystadenoma with marked acute leucocytic infiltration 
of the e.xcised pancreatic parenchyma Pettinan is of the opinion that there 
was no causal relationship between the tumor and acute pancreatitis The latter 
w.as assumed to be of “hematogenous origin.” 



ANEURYSM OF RENAL ARTERY 
Report of Additio.v\l Case 
Lfoxard V. JIarkoxe, JI.D , Utica, N. Y. 

A NEURYSil of the renal nrleiy is, mdc«xl. a rare clinical and pathologic 
. entity One need only read the excellent re\icw of the litetatnie by 
Lowsley and Cannon’ to cstablisli its rarity. In their review of the entire 
inedieal literatme they found only scA'cnty-four cases They reported a case of 
their own (diagnosed preoperallve) making a total of seienty-fivc eases Being 
diagnosed preoperatively, their ease makes the twelfth case to be so diagnosed in 
the “history of the world “ Since the excellent presentation by Lowsley and 
Cannon, howeicr, another case has been reported by Levine; (2) it was diag- 
nosed preoperatively and successful operation was done. 

It IS the purpose of this paper to present another case of aneiirjsm of the 
renal artery diagnosed preoperatively, thus bringing the total to seventy-soAcn 
reported cases, fourteen of which were diagnosed preoperathely. The etiology, 
pathology, signs, and symptoms, so well presented in these references need not 
he included here 

C.\SE RETORT 

li. Q , aged 44 jenre, eeen f«r the Rrat linie b’ov 1, 1043, eomplaiaing of paiu in 
tho right Rank and right upper quadrant for the la«t three jvars At times pain was ac 
companiod b} oonsiJeraMe p«e<nis eructation* not related to food intake or type of food, 
attliough fatty foo<!s irere Tolunlatily avoided In the Ia*t several weeks the pam had be- 
come more constant and severe Tliere wes oo nauva or vomitiag. Itonel movements were 
regui'ir and of normal color There were no a**ociated genitourmar} complaints. 

Pa't history was eKentially negative except for a repair of nn umbilical hernia eighteen 
jears before, and the uneientfol birIb* of nine healthy infant*. Reiie« of sj«tem8 was other 
«i«ecntirelj negntn-e. 

rhy«icsl exaniin-ition reie.iJed ■ eliort, olx-^ white woman appeinng in good hnllh 
The abOomea was obe<.e and pendulous A four inch well healed lertical cicatrw was present 
just to the riglit of the umbilicus Tlio abdomen was «oft tliroughout and no m8**e3 or soft 
organ* were palpable There was slight but persistent costoiertebral tenderness on the right 
side Pelvic and rectal examinations were negative The blood pressure was 160 fjstolic, and 
88 diastolic Laboratorj work op, inelndmg a Wa*«erainnn test, was negative except for a 
trace of albumin and 8 to 10 white blood cell* in the urine 

Roentgenograms were mjde of the gall bladder and kidney* The gall bl.adder functioned 
normally The roentgenogram* showed a wrenthlike calcifieil shadow Ijing outside the well 
outlined gall bl.adder Intravenous pyelogram* revealed thi* wreatlilike shadow to be lying 
outside of and medial to the right kidney Both kidncyu functioned normally. A diagnosis 
of aneurj«m of the right renal artery was made 

\VIicn the senouaness of this condition was explained to the patient, she readily consented 
to operative treatment She wo* sudmitted to St. Eliiabeth Ho'pital and on November 7, 
under general anesthesia, the right kidney and pedicle were exposed through the usual lumbar 
approach. The pedicle was carefully mobilized "ud examination reiealed a pul«ating mass 
in the lulus of the right kidney. 
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The preoporati^o diagnosis having b«Ti absolulcljr Bub^taotmtrd, tlie kidney wns removed 
in the usual manner, reparntivo operation bdng out of the question. The wound healed pet 
primam and the convalescence was aneventfuL She was allowed out of bed early with no 
ill effects and was dischargeil twelve days posloperatirely. Since the nephrectomy she has 
been free of symptoms. 

Drscnftion of Sprrimrn. — Gro««ly the hidney appeared normal In every respect. At the 
bifurcation of the renal artery on the posterior aspect, there was a sneeuhar arterial diHta 
lion. It was reddish jollow- in color, tirm to touch, and measured 2 by 1.5 by 1.5 cm. The wall 
of tho sac contained cnlcifled plaques. The cut surfarc of the kidney was normal; the pelvis and 
ealiccs were not dihted. Microscopic examination of the wall of the snr reienled it to bo a 
true aneurysm. 



FIs 1 —Surgical specimen showing probe in aneurism 


SUUtlARV 

An additional case of true aneurysm of the renal artery is reported. This 
makes the seventy-seventh case leported, and the fourteentJi case diagnosed pre- 
operatively A ncpliroctomy was performed through the usual lumbar approach, 
and the patient was entirely relieved of all symptoms 
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CLOSTRIDIAL 'WOUND INFECTIONS AND GAS GilKGRENE 

AbTCRML PAUitGC AS A BIOOfFriNG FACTOR 

Liedtenant Coloxel Joim Pxur. North, IIedical Corps, 

Abmv of hie Ukited States 

O NLY during time of war is the surgical profession properly conscious of the 
importance of gas gangrene and allied infections by tlie anaerobic clos- 
tridial organisms. Tiic surgeons who rctamed from France at the close of 
World liar I bad abundant eiperience with it and most of (hem remained alert 
to its frequent occurrence in civilian surgical practice. For a j ounger genera- 
tion of surgeons, World War II provided a similar C3q>crience and, it is hoped, 
a continued awareness of its seriousness, for indeed there is no condition in 
which a bigli inde.v of suspicion and a prompt (Hognosis have greater influence 
upon the outcome. The loss of life and limb which results from delays is a 
challenge which can be met only by maintaining constant rather than sporadic 
interest in this disease. Its occurrence in peacetime, vehicular and industrial 
accidents, as well as in association with senile or diabetic gangrene, is sufficiently 
common to vvarrant such continued attention. Here distinction is being made 
between clostridial wound infections, which arc more or less localized processes 
having n hopeful prognosis under consenatiie surgical management, end gas 
gangrene, which is a diffuse disease eanying on immediate threat to life and 
urgently demanding radical surgery. This distinction lias not always been 
clearly preserred The course which a given case will follow is determined not 
80 much by the nature of the invading organisms nor the particular tissues which 
they invade as it is by the state of adequacy of the arterial circulation Vascular 
damage with incompetenoy thus becomes a verj’ important consideration in prog- 
nosis and treatment of all cases of clostridial infection. 

IXCIPEXCE 

Advances in military surgery, notably early debridement of the wound, 
ividespread use of tiic sulfonamides ond of blood transfusion, and air evacuation 
of the wounded, resulted in a remarkable reduction during World War II in the 
incidence of anaerobic infection of wounds. The medical bistorj’ of World 
War I, issued by the Sutgeon General of the Army, recorded that battle wounds 
involving soft tissues only were complicated by gas gangrene in 10 8 per 1,000 
cases, while those wounds which were associated with compound fractures showed 
this complication in G3 cases per 1.000. The complete figures for World War II 
are not available, but isolated reports from various theaters of operation are sig- 
nificant. Cutler and Sandusky’s report of mfcction of this Ijlie in IS per 1,000 
wounds received in aerial combat is typical and is unusually interesting because 
of its bearing upon the concept of tte essentiality of soil contamination as an 
etiologic factor. Jeffrey and Thompson reported that the British forces involved 
Rec«ived for tiuWIe»Uoii. April 9 , 1948. 
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in the Italian campaign had gas gangrene in 10 per 1,000 casualties Neal and 
Cole set the incidence at 15 per 1,000 among the casualties on a hospital ship 
supporting amphibious operations in the South Pacific. Langley and Winkel* 
stein report 1C per 1,000 from an American Evacuation Hospital in Northern 
France The cases of perfringens infection which form the material for this 
paper represent 15 per 1,000 of the battle casualties admitted to a general hos- 
pital behind the North Burma front. As will be indicated presently, only one- 
half of these were true gas gangrene. An analysis of the incidence of gas 
gangrene in these battle casualty eases, therefore, using the criteria quoted from 
the Surgeon General’s report on World War I, is 6 per 1,000 in wounds involv- 
ing soft tissues only, and 17 per 1,000 for those with associated compound frac- 
ture 

A brief note of the type of worlc done in this hospital nill be helpful in the 
interpretation of what follows. Situated from 75 to 200 air miles behind an 
ad\ancing front, the casualties from both American and Chinese ground forces 
were received by air evacuation Combat occurred in jungle terrain with heavy 
soil contamination because of poor hygiene among natives and Chinese troops 
The Mounded nerc transportwl by litter boareis to a portable surgical hospital, 
set up close to the flglifing front and adjacent to a rice paddy or other cleared 
area Mherc liaison planes of the Piper Cub type could land and evacuate the 
wounded to larger fields accommodating transport (C-47) planes. From this 
point there was a one to two hours’ flight and a seven-mile ambulance trip to this 
hospital Despite the difficuUics, evacuation was accomplished with exlraor- 
dinarj* rapidity The average time elapsed lictwecn wounding and admission 
to this general hospital was approximately two days. For tlie most part, the 
evacuation hospitals played no part in this chain of evacuation. Often, as might 
be cspccfcd, the tactical situation, lack of landing strips for planes, or ex- 
traordinarily thick weather caused delays in air evacuation. The importance of 
early surgical debridement is emphasized strikingly by the f.act that the most 
SCI ere cases in the entire series occurred in one combat unit which for ten days 
was cut olT from any surgical care other than the limited facilities of their own 
battalion aid station. It is of some interest to note in pa,ssing that the ctiologic 
factor of spore contamination of woolen clothing did not exist, since only cotton 
w-as worn in the jungle. 

In this report has been included c\-cry patient admitted to the hospil.”!! o\cr 
a two-year period who exhibited elimcal mamfcstatlons of infection by the 
anaerobic gas-forming organisms. The clinical diagnosis was supporteil by bac- 
toriologic findings in ci erj- case. It should lie emphasized that, in approximately 
onc-haU the eases under consideration, infection was confined to the region 
immediately adj'accnt to the wound, and therefore llicso eases were not true 
gas gangrene C.rscs have not been included in which clostridia were an in- 
ridcnlnl finding, but only those with clinical manifestations of acute infection 
Had lalroratory facilillcs permitted routine culturing of all wounds, there is 
no doubt that many more would have boon found to harlmr these ubiquitous or- 
g.snisms For example, they were found in an abscess about n shell fragment 
m the lung and on several occasions alwut foreign Iiodtes in the brain. There 
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was no indjcaJion in these ease-t rhat the presence of clostridia was of cliiiieal 
significance despite the recent Kussian report which indicates that they may, in 
certain instances, produce serious and esen fatal encephalitis No pathogenic 
cas-forming anaerobes other than those of the Cloftridium titlchii group were 
encountered. 

COXTRIBlrriNG FTIOLOCIC FACTORS 

Tlie factor of greatest importance in inflnenejng the course of tlie infection 
scents to be the integrity of the principal arterial trunk of the injured extrem- 
ity, ^\he^ this is intact, the infection can be expected to remain localized 
However, when there is damage to the brachial or femoral arteries or to both 
branches below their bifurcation, gas gangrene will probably supervene The 
hearing of this observation upon prognosis and surgical management will be dis- 
cussed presently. It is indeed surprising that in the past attention has been con- 
centrated upon the infectious aspects of the condition to the neglect of this 
\aseiilar clement It would be thought that the lerm gangrene alone would have 
preser\cd a proper focus. The Surgeon General’s United States I/istari/ of the 
T1 orld U’or does so, and this report rontnins one of the best descriptions of the 
palholog}' of gas gangrene which has ever appeared and is a source of informa- 
tion on the subject wliich has l*een too generally overlooked. It stales, in effect, 
that anaerobic bacteria are incapable of producing gas gangrene by their pres- 
ence alone and must be accompanied by, first, the failure of circulation! second, 
extensive cellular damage to large quantities of muscle under conditions that pre- 
rent free access ot oxygen; and third, a eonstanliy progressive wcTease of this 
senes of factors These conditions are fulfilled only when there has been dam- 
age to a major arterial channel In Uiirlj-two eases of gas gangrene of an ex- 
tremity, dissection of the amputated limb diseloswl injury to the main arterial 
trunk in sixteen In nine additional patients who had had amputations prior to 
admission, the field record indicated that scsere \aseular injury was responsible 
for their gas gangrene Had the amputated fimlr. of the seren patients remain- 
ing lieen carefully dissected, we are confident that \ascular injiirj would hase 
been found Thus, in tlie gas gangrene eases, certainly 72 per cent, and prob- 
ably 100 per cent, had major vascular damage The thirty-seven patients in 
whom infection remained localized to the region of the wound provide a contrast 
m that onl)’ three (8 per cent) had rascular damage, and this was limited in 
its extent One had embolism of the popliteal and two had seieranee of (he 
anterior tibial artery alone. The course of the disease is so altered by a back- 
ground of major arterial damage that this feature would seem a more rational 
basis for classification than the currently popular use of the terns anaerobic 
cellulitis and anaerobic mj ositis which are misleading as well as inaccurate Cel- 
lulitis suggests diffuse infection of the superficial tissue planes, whereas it is 
well recognized that the lajcr of devitalized muscle is (he favored mediam for 
the proliferation of the clostridial anaerobic Practically speaking, therefore, 
all eases of clostridial infection can be described as myositis, bat the integnty 
of the circulation of the part is of far greater significance than the depth of the 
involvement. 
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Tlie usual arterial damage in battle easuallies is a laceration, ^e\crancc or 
thrombosis of the vessel due to the missile itself or its explosive force in the 
tissues. Excessive tension within the tissues may aKo produce an inadequate 
circulation. Thus, the compression of n swollen limh hy a snug-filtinff plaster 
cast may cut off circulation. The same effect maj he obtained by increasing 
edema within an unyielding miuscle slieath, or hy progression of a confined 
hematoma. In civilian practice the factor of arteriosclerosis, eitlicr senile or 
diabetic, must be given consideration. 

The influence oI soil contamination has already been noted, hut these or- 
ganisms arc so ubiquitous that soil is only one of many Konrccs of infection. It 
was of some interest to note that during the first nine months that this hospital 
was in operation, not a single ease of clostridial infection was ohscn-cd among 
a large number of patients treated for enish'mg injuries and compound frac- 
tures resulting from xeliicular injuries. During this period, the hospital uas 
serving American supply and Chinese combat troops in training Later, when 
the same troops moved info Burma, these liifeefions appeared uifh regularity. 
This cannot be explained except on a basis of poorer sanitarj- conditions in the 
fonvard areas Nor can the fact be explained, except perliap.s on the basis of an 
nequired racial immunity, that the incidence ol clostridial infection in American 
casualties was twice that in Chinese casualties All except file of the cases consid- 
ered were associated with battle wounds. Of the c.xecptions, three occurred in in- 
juries sustained in truck or tractor accidents, one was in a knife wound with 
severance of the anterior tibial artery, incurreil while cutting bamboo, and one 
was tlie result of a TNT explosion with extensive tliromboscs. Tlicrc wore as- 
sociated compound fractures in thirty-two (46 per eentl of the sixty-nine cases 
observed Extensive necrotized soft tissue was noted in most eases, indicating 
that the dibridcraent had been incomplete, hut there was an oeeasional exception 
to this rule. 

DlAQKOSIS 

In any serious wound, careful investigation should he made into tlie ade- 
quacy of the arterial circulation The history of the injurj- and its location 
arc often more significant than abnormal physical findings Any evidence in- 
dicating that a main arterial trunk may be damaged should put the surgeon on 
the alort to watch hourly for the onset of gangrene and to net accordingly. Tliis 
was learned hy sad experience when three patients in whom vascular damage 
had not been suspected developed gangrene in the wards Several precious 
hours were lost before amputation and these patients died. Two other patients 
presented an extensive and hopclcs.s gas gangrene on admission and it was ob- 
vious upon reviewing the records that arterial injury was present, but its sig- 
nificance w’as overlooked by previous attendants There were, on the other 
hand, eleven patients whose eireulation was recognized as being in a precarious 
state upon admis.sion. These were all watched verj- closely and recovery in each 
instance followed amputation performed at the first evidence of gangrene. 

It should rarely be difficult to detect clostridial infection if the sui^eon Ls 
alert to its possibility. The first four days after injury are the eritical ones and 
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the diagnosis was made within this period in 75 per cent of the cases A careful 
direct examination of the wound seldom leares any doubt in the mind of the 
e-cperienced sui^eon concerning the presence of an anaerobic gas-forming infec- 
tion. The pulse and temperature chart cannot be relied upon. The laboratory 
affords methods of bacterial confirmation by smear, but time cannot be lost in 
awaiting the results of cultures. Sudden increase in pain in the wounded part 
is a warning signal uhich requires careful inspection of the wound As the 
dressings are removed, the diagnosis may frequently be made by the detection 
of a “dead house” odor. It is characteristic and unmistakable and is more 
readily observed at a slight distance than by sniffing directly over the wound. In 
the early stages, marked edema, tension in the tissnes, and a thin serosanguineous 
discharge may be the only visible signs Later, crepitation is present in the 
tissues and also a mottling of the skin with bleb formation. The depths of the 
wound reveal discolored necrotic muscle, and gas escapes as sealed cavities or 
tissue planes are opened. Subcutaneous emphysema may be encountered some- 
times in wounds of the chest wall or neck, where atmosplicric air is trapped 
vinder the skin. This should not lead to a mistaken diagnosis, since the tjT)ical 
signs of a clostridial infection are absent from these cases 

No other infection progresses os rapidly as a fulminating case of gas 
gangrene. It may advance perceptibly in the course of onc-half hour. The 
earliest case in this scries was one in which the diagnosis was made twelve hours 
after the injuiy and the soldier was dead eighteen hours later. On the other 
hand, infection may smolder in a wound for days and suddenly light up. One 
such patient was under careful observation because he had gangrene although 
no apparent infection of the foot. Refrigeration therapy was tried during this 
period, in the hope of avoiding above-knee amputation, but on the twenty-second 
day gas was detected and thigh amputation was necessarj*. Experience with 
refrigeration was very limited due to lack of Ice, but no effects were observed 
from it other than the dubious benefit of delaying the onset of clostridial infec 
tions. 

Delays in the recognition of gas gangrene occurred in all the echelons 
through which these patients passed The record is far from perfect The first 
case encountered developed in the wards of this hospital. The wound was con- 
cealed by a thoracobrachial cast and suspicions of the seriousness of the condition 
were further dulled by the fact that an associated malarial fever was brought 
under control by atabrin It was enstomarj' for the patients to arrive encased 
in plaster casts and tlicrc were one or two eipcnonecs of this sort of discovering 
clostridial infection unexpectedly at the removal of the cast Therefore, an 
invariable rule was made that the cast most be removed immediately upon ad- 
mission whenever there was a history which suggested injurj- to a main artery, 
whenever there was any evidence whatsoever of circulatory embarrassment, or 
whenever there was the slightest suspicion that clostridial infection might exist 
Continued surveiUance of such eases is essential to avoid disaster. On one oc- 
casion a nurse on duty at night reported that one of the patients was experienc- 
ing unusually severe pain in the wound and that the toes appeared to be dus^. 
The ward officer had inspected this wound just before he retired and the sig- 
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nificance of these observations did not impress him. Seven hours later gangrene 
had extended to the thigh and, although omputalion was done, it did not avert a 
fatality. It is, of course, easier to be wise in retrospect than to be consistent in 
making the right decision at the time. However, honest criticism of results is 
good for the soul and helpful in the future. A review of the records of thirty- 
two cases of gas gangrene leads to the conclusion that, had the diagnosis been as 
prompt and the surgery as adequate as it might have been, tlic mortality rate 
could have been reduced from its actual level of 31.3 per cent to a figure in the 
vicinity of 20 per cent. 


SURGERY IN GANCBCNC 

No delay can be countenanced in resorting to appropriate surgery as soon 
as a surgeon is satisfied that he is dealing viith clostridial gangrene. Appropri- 
ate surgery implies amputation. An extremity which is gangrenous is dead 
and cannot be salvaged. It beclonds the issue to talk of resecting muscle 
groups The eases wherein such a limited procedure has been successful ucre 
not true gas gangrene within my concept of the term. They were localized 
clostridial infections. A patient with true clostridial gangrene cannot be made 
a belter risk for operation by rcsuscltativc or supportive measures. These are 
needed but should be carried out coincidcatally with the operation rather 
than in preparation for it A patient svitli gas gangrene does not improve 
while waiting for the surgeon’s knife and not one has been saved with- 
out amputation. There arc a few patients who seem to be beyond hope 
of salvage, but even in an apparently moribund patient the desperate 
gamble which major amputation often involves should be taken. This sccminglj 
radical viewpoint is the product of c.xperience during the early stages of which 
three patients were regarded as too advanced for radical surgery. Multiple 
meistons were made in, one of these and the other two were not operated upon 
at all All three continued relentlessly to a fatal termination within a few hours. 
Subsequently, recovery followed prompt amputation in at least two patients 
whose condition on admission appeared to be equally hopeless. The futility of 
expecting improvement under preoperativc supportive measures was driven 
home by another experience A patient seriously ill with gas gangrene was 
given a transfusion and developed a severe reaction. The operation was accord- 
ingly postponed and intensive supportive therapy instituted TJie gangrene and 
the toxemia progressed relenticsdy. As a last resort amputation was performed 
after thirty-six hours, but by that time the patient's scant chances for survival 
had been sacrificed. 

Amputations for gas gangrene should be done at a level with good blood 
supply. This will not coincide with the upper limits of crepitation in the tissues 
nor even with the furthermost extent of infection. Recovery has been witnessed 
after amputation below the shoulder evm.though subcutaneous emphysema had 
infiltrated the pectoral region. Patients have been seen repeatedly who did 
well despite the persistence for many days after amputation of crepitation and 
of infection in the stump. These cases can be satisfactorily managed as localized 
clostridial infections provided the circulation of the part is adequate. A limited 
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experience with Iiip nnd shoulder joint disarticuLntions has not shoivn that they 
have any ad^antaRes to compensate for the additional operative sliock involved 
and the additional tissue planes which they lay open to infection. The three 
requirements of amputation in clostridial gangrene are that it be done through 
a letel nhieh ensures vascularity, that it be of the stepped-guillotinc tj-pe, and 
that it be left wide open without sutures In this series of thirty-two patients 
with gas gangrene, three had no amputation, ten had amputations at the portable 
surgical units, and nineteen had oi>erations performed in this hospital. 

SURGERT IN* LOCVLIZED INFFCTIOV 

In the cases w here the infection is localized and there is an adequate circula- 
tion ill the extremity as a whole, it Is not necessary to sacrifice the limb. There 
is not the same desperate ui^jency nlwut immediate operation as there is for 
gangrene, but neicrtheless there should not be undue delay, Jly experience 
included thirty-seven of these eases, none of ivhich progre&sed to gangrene. 
Thiity-six of the cases iniolied an extremity and all patients recovered without 
loss of the limb. The one case which terminated fatally was a clostridial infec- 
tion which involved the abdominal wall loo c.xlcnsiveiy for surgical excision. 
Death from toxemia resulted within Iwche hours of this soldier’s admission to 
hospital In these wounds the organisms proliferate and infection disseminates 
throughout devitalized tissue under anaerobic conditions. The rationale of 
surgical inten ention is to modify those conditions by the excision of necrotic 
tiasuo and the exposure of closwl caMties to the air. It is not nlwajs possible to 
remos'c all the dead tissue at the time of operation nnd some of the excision may 
bo loft for secondary’ dressings, but it is important that all fascial planes be laid 
open so that no scaled-off pockets remain. The subsequent dressings of these 
wountls arc major surgical procedures which must be carried out at least once a 
day All necrotic tissue must be trimmed away painstakingly until clean granu- 
lations co\cr the surfaces. During this period the oxidizing agents such as 
zinc peroxide, hydrogen peroxide, cWorazcnc, and potassium permanganate all 
have a useful function in supplementing by chemical means the basic objectives 
of the surgical wound excision Somewhat later after the slough has been sepa- 
rated, local application of penicillin seems to be helpful in preparing the surface 
for skin grafting or suture 

.iDJlWCTS TO OPERVTION- 

The replacement by transfusion of blood loss which occurred at the time 
of original injurj* and during operation is urgently needed in all cases It con- 
stitutes a most important aspect of treatment. Plasma Ls of value in restoring 
depleted proteins, hut is not a substitute for whole blood in these patients. All 
will require large amounts of blood on the ojicrating table and during the 
early postoperative period. The war has taught m to think in terms of gallons 
rather than pints of blood This obvious need for transfusion strictly as replace- 
ment therapy renders academic any discusaon of its value in combating toxemia, 
altbougli its advantage from thb standpoint raaj* also be ai^ed It has never 
been shown conclusively that the sulfonamide drugs possess specific affinity 
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njainst the clostridial organisiiiH in man. IIowt\cr, the infection of these 
wounds is invariably a mixed one and among the secondary invaders suUou* 
amide-sen-sitivo streptococci arc common and become important after tlic clos- 
tridial infection lias burned itself out. Accordingly, it is sound therapy to in- 
stitute sulfonamide therapy early in order to build up an cfTeetivc blood level at 
a period ulien it becomes essential. 

Experience with the use of perfringciis nntitovin had been scry limited 
prior to the war. Some of us cberislieil the belief that greater bciiefil might have 
liecn apparent had it been administered in larger dosage than customarily. Con- 
sequently, in the earlier ca.scs the nvailaldc Mipply of nntiloxiu wits drawn upon 
liberally for the American patients, gh’ing imially 13,000 units e\crj’ six lioiirs 
There were thirteen patients who reccis-cd n total dosage of 100,000 units or 
more, with a maximum dosage of 205<.000 units Since the antitoxin was not 
available for administration to Chinese pnlieiils, there was a parallel series of 
controls Jlidway in the series stock was taken and it was impossililc to discover 
that any advantage had accrued from the nsc of antitoxin. Thereafter, antitoxin 
was ghen only to an occasional paticni and, in rcsiewing the series carefully, 
no reason could be found to regret this deliWrate omission. 

Enthusiastic reports have appeared conceniing the saluc of penicillin in 
the therapy of these cases, particularly its prophylactic benefit when gisen in 
large dosage in the forward installations soon after wounding and before 
definitive surgery could be done. 1 agree with Culler and Sandusky and 
with Jeffrey and Thompson that M must be considered only os an adjunct to 
early and adequate surgical liiters-cntion, although the experience docs not pre- 
side data for a sound assessment of its value. In the curly phases of the Burma 
campaign, penicillin was not available and H was during tliis period that tnost 
of the cases of frank gas g.!ngrene were eneouiilered. Enter, when the drug 
was a\ailabk in liberal amounts, evacuation of ibc wounded from the fiont, had 
been accelerated, earlier erroi.s in the use of constricting plaster casts had been 
corrected, and there was an alertness to the possibilities of clostridial infection 
throughout all eeliclons. A considerable number of eases were seen of localized 
clostridial infection during this i>criod, but, as has been shown, this group has 
virtually no inherent mortality nsk, and relative morbiditj* is diflieult to proie 
statistically. Thus we have recourse only to personal impicssions of the benefit 
accruing in six patients with true gas gangrene One of these had had amputa- 
tion before admission and died within twelve hoviiv A second had amputation 
as soon as gangrene was detected on the third day after injury. Ife recehed 
one-half million units of penicillin without appreciable effect upon the downhill 
course The other four patients rocoveied but in three of them this might have 
been predicted because the presence of gas gangrene was recognized and ampu- 
tation done within forty-eight hours of wounding. In the final case, the patient 
was admitted four daj's after recehing the wound lie had had several incom- 
plete debridements in the fonvard hospital and tiie gangrenous thigh was ampu- 
tated promptly upon admission to this hospital. Postoperatiiely ho received 
two million units of penicillin and this may well have been a factor in determm- 
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ing tlie outcome. It is, hoivevcr, the onlj'caseof pas gangrene in wliich penicillin 
appeared to have had significant influence. 

Of the group uliich locah?Ml clostridial infections, twenty patients rccched 
penicillin in total dosages varj'ing from 600, (H)0 up to fnc million units. No 
penicillin was gi\cn in sc\cnteen cases which, therefore, represent a comparable 
control group. None of these localized cases progressed to gangrene and all had 
the same type of conservative surgery. There were no obsenablc difTerenees in 
the course of the pcnieillin-trealcd cases from that of the controls cveept for its 
olivious value in controlling Infection due to associated organisms 


PUSISlABY AND OI-VCLUSIOXS 

1. Experience with the treatment of clostridial wound infections occurring 
among Chinese and American troops in North Hunna emphasizes tlie importance 
of differentiating hetween those with major vascular damage and those without 
such injtirj*. 

2 Has gangrene is unlikely to develop unlcs.s the intcgntj of the mam ar- 
terial bloovl supply is imj^ired either l>y the initial trauma or, seeondaTlly, by 
such factors as tcasion w ithin closed tissue compartments or external constriction 
by improperly applied plaster casts 

3 There were m this senes thirty-two coses of true pas gangrene, repre- 
senting an incidence nmong eoml>at wounded of seven eases per 1,000 taswalties 
The mortality in this group was 31 3 per cent, end there were none who eundved 
without a major amputation Neither delay in resorting to surgeiy nor con- 
servatism in its performance can lie countenanced in dealing with this condition 
A sfeppcd-puillotinc amputation through a level of good hlood supply without 
suture of the stump constitutes the indicated surgery 

4 The eases of wound infection l»y clostridial organisms m which the main 
blood supply of the part remains intact present an entlrcl.v diTeront problem and 
a much more favorable prognosis In ihirly.scvcn such patients, none developed 
pas gangrene, none required amputation, and only one (with an extensive in- 
volvement of the abdominal wall) died. Limited surgical excisions which elim- 
inate anaerobic conditions from the wound arc adequate for this type of case. 

5 All other measures arc subonlinate to timely and adequate surgery. 
Blood replacement therapy by massive transfusions is imperative. The sulfon- 
amide drugs are useful although prolrably not specific The use of perfringens 
antitoxin has proved dis-ippoinling in practice Our data do not provide a 
good basis for evaluating iNUiicillm In these infections, but its use ns an adjunct 
to surgery is advocated 


1 United Slates nislory of llie VVwld War, The Stcdieal IK^artment of the United States 
Army is the World War. V'ot. 12. WAshington, D C, 1020, p 407. 

2. Cutler, F„, and Sandusky, W. B: Treatioeot of Ctostndial Infections Wiih Penicillin, 

3 Jeffren'^J. S.'nmf Thompson, S.s Gas OsngreBO In Italy, Bfit J. Surg 32: ^50. 

4. Nest.'ri. n, and Cote, J 1’.: Gas Gangrene in Amphibious Wanvare in the Pacific, Am 
J. Sur^SG: 200. _ t d. n.. n.,.,—- Tr.nf^din »t. Evacuation Dospi- 


.. — 200. 1S44. 

5 Langley, F. n, and WirkeUtein.L. B.: Qaa Gangrene Treated ii 
6. Beport^ky '^mmivtee^ of Buisian SeienfUts Upon Ctostndial Infection of the Brain, 


Brit. jr. J. 1: 785, 1043. 



PKNICIMiTN IN TRHATMENT OP CRANIOCERnBHAL 
INJURIES OP WAR 

With rABTicuLAR Rpterenceto Its lNTRv>'E?mHCUi-\R Use 

JUjor Ken’netii II. Abbott,* SlEDiCAii Cores, 

Arsiy or Tiin United States 

T he high incidence ol infections conscqMcnt to open (compovind) cranio- 
cerebral and spinal injuries of war has demanded tlic use of CTcry therapeu- 
tic agent and tcchniiiuc known to medical science. In World Wat II the Army 
Jlcdical Department made available all of these agents and in particular it has 
been the good fortune of the Medical Corps to have large supplies of the newest 
of these, penicillin, in forward installations where definitive care could also 
he rendered to the injured soldier. It has been my opportunity to study the 
action of pcniciUm in more than 2o0 cases of acute craniocerebral and spinal 
cord injuries These patients were oliseiroil for the most part in evacuation 
hospitals, and a few were seen in general hospitals, in the Southwest Pacific 
Theater of Operations The details of those experiences have been recorded 
elsewhere.’ 

Because of the comparative innocuousness of penicillin sodium, together with 
its apparent great prophylactic and therapeutic effleaey in treatment of intra- 
cranial wounds, I wish here to record Iwietly a few observations on the use of 
this antibiotic agent in sixty-lwo eases of severe open (compound) cranio- 
cerebral injuries. Particular mention will be made of the intraventricular ap- 
plication of penicillin, emphasizing its prophylactic value and the absence of 
toxic or irritative reactions even when it is used in large doses 

One of my first experiences with pcnieilUn sodium jn treatment of cranial 
injuries came with tlie successful treatment of a soldier who had scicro pneu- 
mococcic (type XXXIl) meningitis subsequent to a basal cranial fracture * The 
observations made on this patient and on subsequent patients whoso meningitis 
was treated intracistemally and inlratheeally with penicillin disclosed that the 
inflamed leptomeninges, and probably the ventricles also, tolerate heavy con- 
centrations of penicillin in the cerebrospinal fluid. When untoward effects did 
occur they were mild and transitory, as was noted in the foregoing case, in which 
100,000 units of penicillin sodium were introduced into the basilar cistern \ It 
w’as, therefore, planned to administer penicillin, routinely by the intracranial 
(intracerebral, intraventricular, intraeistcmal, or intrathecal) route in all eases 
of craniocerebral injuries in the ensuing Philippine campaigns in which I 
participated. 

XIATEIUAI/ 

Observations were made on the use of pcuicillin in more than 200 cases of 
acute c ranial injuries of all types. In this group there were sixty-two cases of 

R«celV€a for publication, April TO, 194®. 

•Now returned to civilian gtalaa. Boebester, Uinn 
.1 tThe untoward effects consisted of nauaesi, headache. Increased respiration. sIowIbb of the 
pulse, and a temperature of 103* F. ...» 
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severe open (compound) cranioccicbrat vcounds in which operative intcirentioi 
Hflt performed and penicillin was administered locally. In all of these case- 
there were contusions and larrnilions of the brain consapicnt to imlrhen hone 
mctnlHc fragments, or bullets In nineteen iiutances either bony fragments 
metallic fragments, or l>oth bad cnterctl or perforated one or more ventricles 
The Medical Corps was fortunate in the riiilippinc eainpaiffu-s to receive llu 
patients who had cranial wounds at evacuation hospitals within a relativelv 
short time folJouing injurr. usually within two to twelve hours, luil occnsionallv 
as late ns tlm'c da.vs These }iati(nts had reeei»<sj onl* minimal ttrntmcnl in the 
forward echelons. omsKlin" of a field dressing, jdasma, and iKo.isionalI.v alsc 
morphine tartmte Seldom had illadvwd surgical trc.itment l)ccn attempted 


Jtvs* Of TnfcvTJfrsT 

.U1 jMtirnts who had eninbl mitirh-s «err’ admittisl ditxvfly from the fn- 
(oming nmhulanees to the ••slimk lent,” where their first examinations and 
treatment were K'guu The routine tre.itment consisted of 2 units of double 
strv'ngth plasma.* followe*! bv 100 ee of a 5 per cent solution of sulfadiaiine 
sodium and fiO.OOO units of |>etiieilliit sodium (dissolved in 10 ee of isotonic 
saline solution), all giwn Intravenously Kn-ipiently it was nrecs.sary to admin- 
ister from COO to J.fiOO e e of whole hhxvil Ix-e.uiv' of the aeiife loss of hlooi] eotJ- 
sivjuent to the eraniocerebral injury or other wounds. As soon ns the patient’s 
condition would permit surgical intervention. )ie was taken to the operating 
room and surgical irentmoiit was institutes!. 

Operation was iverfomml with the patient under one of three t}p« of 
flnesthest.J.‘ local (infiltration with |»roe.ilne hj droehloride and Mock an- 
esthesia), eotniiinevl local atid vntniwvMmH tvuesthesia (jwnt<»tKnl svwlvwm), or 
cthcr-oxygen anesthesia (inlratraclie.vl, closctl tyjve). 

Penicillin was placesl intracranwlly in nil wounds nnording to the follow- 
ing pl.xn If tlio tiram was Inwmtetl so that n veiitriote was found to have been 
exposcil or the forrigri Inxly rufermg the bnilri had fravertwl the ventricle, 
then 2.>,000 to nulls of penicillin stxlium dissolved in 5 ee of isotonic 

siline solution were mlrmluceiljnlo the atTcctcd ventricle at the time it was 
surgically explored If, however, a small missile had perforated a ventricle 
and lodged elsewhere nml the vlaniage in the eerchral tissue consequent to this 
was so small that open (visual) cxplorathwi of the veulricle was not consuhred 
«<hi«J<lo lieeause of the iurreaswl Inuima incurred by such operative intcr- 
veiilion then penicillin was injected into the ventricle through a ventricular 
eaumila or n tniall catheter introduced along the track of the missile Other 
ihvp een-hrnl wounds received 50,000 units of pcnieiilin dis.sohcd in 5 ee of 
isotonic saline solution directed into tlie nonml. while more superficial woimdv 
nsTiviHl a similar nmoiwi plaee.1 imclenioath the dura after its closure had boon 


nmuiipli'hed.i 

IVuieillin was also used in the scalp 
vmlts per cubic centimeter) and also after 


wound to irrigate the wound (250 
debridement and cloviire of the scalp 


’.rs.« units of plopmn Jlssolvrt In 2» * c of Isotonic Mltne 
Tx" units o V elo«oa. rflhcr nr. 

V'ofSl'or^rswlTl^tn) HbrlB fllm wns not «\all»bl«. / _ 


AnnoTT: j’KMciiJjs IS cBisiDCiirtnmvt, iNjunua 


3Tr> 

(10,000 units). Powdowl pcHicillin (orj'sInU) «■«« omisionnll} sjuiiiklfd on 
uncovered areas of epiernnium when there was exres<.he iovs of scalp tissue but 
was not used as micIi intraeranially. As iho cnleiuin salt of iienieillin was not 
a\ailable I base not liad any experienee with its intracranial use such ns has 
been reported b.\ Cairns and his associates * 

1 was not fa\orably lmpre^so^l by the nsiibs «f my earlier intrneranial use 
of Milfonaraides , benee, local sulfonaroMle therapy was not nsed in this series of 
eranioecrehral iniv\ries 

Tlie posloperati\e treatnieiif inelude<l either oral or intrn\enoiis ndinin- 
istrafion of siilfndinrine, in snflleient d«s(s to maintain a eonecntrnlion of 10 
to 15 iiifr. per 100 ce of blood and i«ireiiteml ndniinistrafion of penicillin. 

The latter was f'i\on intramnscularl.s in doses of 25.000 nnils eserj' three hours 
as routine therapy This treatment was eoiitiniied for fne to seven days. A lew 
patients recehcil Inim one to lour mJroeislernal (eislernn maRna) injections 
of 25,000 to 50,000 units of peniedlm vo<lium m 5 ec of isolome saline solu- 
timt each , no patient reei i\ed more tlum one injection a daj 

Cl.lMO\I OIM KV STIOV‘« 

It was not jmsililc to follow these patients for a period sufficient to war- 
rant the drawing of nn> definite conehisions almiil the ineidenec of infection 
and thctapculic efllene.v of penicillin, lor the> were olwerxed onlj Iront fisc to 
setenlceti days in the c\acuation hospitals IIowc^e^, follow-up reports wore 
received from many of them as late as three montlis after injury and personal 
follow-up was eonfimied on a few to ceneral liospiials; they were thus obsen’cd 
for thirty to sixty <1a.\s So far as I was able to determine there were no post- 
operathe intracranial infections in any of these slxly-two eases One patient, 
however, a Filipino boy. whose wound was eighteen hours old at the time he 
received definitisc treatment, did have an infection of the scalp after two weelvs 
This was traceable to improper handling of (he wound after he was transferied 
to a civilian hospital 

The anesthetists and I oliservwl all -of these patients closely at the time 
when penicillin was introduce*! into (he brain Particular attention was given 
to those who received ponieillin by the intraventricular route These olisor%o- 
tions faded to reveal any untoward effects following the local injection of poni- 
eillin into the brain, ventncles, and intracranial subarachnoid spaces at the 
time of the operation or subsequent thereto I’articiilar attention was paid 
to the pulse, respiratioas, blooil pressure, occurrence of \omiting, and condition 
of the shin. If the patient was conscious, his .state of consciousness was elosel.* 
observed At no time could wc detect anj evidence of a toxic or irritative ic- 
aclion which could he attribute*! to the penicillin 

The innocuous nature of penicillin was forcefully brought to attention in 
one case wherein operation was performed with the patient under local anes- 
thesia This soldier was semiconscious throughout the operation, which neces- 
sitated the removal fiom the left lateral ventricle of a small fragment of bone 
consequent to a shell fragment wound Although 50,000 units of penicillin in 
o c.c of isotonic saline solution were introduced into the exposed ventricle and 
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severe opcii (compound) craniocerebral itonnd» in wliieh operafi\c inten-ention 
vas performed and penicillin was administered loenlly. In all of these cases 
there were contusions and lacerations of the brain consivjuetit to indri'cn bone, 
metallic frasments, or bullets In nineteen iii-stancos either bony fragments, 
metallic fragments, or both had entereil or perforated one or more sentricles 
The Sfcdical Corjis was fortunate in the Pliiilppine cnmpaigtLs to receive the 
patients who had cranial wounds at esaciiation hospitals within a rclati\ely 
short time following injury, usually within two to twche hours, but occasionally 
ns late as three d.ijs These patients iiad iscotstsl only tninimnl tnntmcnt in the 
forward echelons, consisting of a fiobl dressing, plasma, and occasionally also 
morphine tartrate Seldom had ill-ndtiMsI surgical treatment Isccn attempted 

II.W or TRKSTMFVT 

All iiatients who laid cranial tiijurics wen* adinittisl direitl.i from the in- 
coming nmhulnriers to the “sJio<-k tcut.”' where their first esnminafions and 
treatment were hegun The routine treatment consisted of 2 units of douMc 
strength plasma,* followed by 100 cc of n jmr rent solution of sulfadiazine 
soilium and 50,000 units of |HMiicilliu sodium (dissnhrd in 10 ce. of isotonic 
saline Roliition), all given intravenously I'rvspicnlly it was iiecess.iry to admin- 
ister from 500 to 1,500 e e of whole bloo<l IweaiiM.' of the neiile loss of blood eon* 
sequent to the eranioeerehral Injury or other wounds. As soon ns the patient's 
condition would permit surgical Intervcnliou. he was taken to the operating 
room and surgical treatment was insiiiuiol 

Operation was perfonucsl wuh the patient under one of three tjpes of 
anesthesin: local (iiifiltratmti with procaine hvilrochloride and block an- 
esthesia), combined local and intmvciious anesthesia (pentnthal sodium), or 
cther-OY.vgen anesthesia (intratracheal, elos«l ty|>e) 

IVntetllin was placed iti(raemni.illv in all wounds nreonling to the follow* 
mg plan If the hrain was lnecrale«l so tb.it n ventricle was found to have been 
exposed or the foreign Iwly entering the brain had traverswl the ventricle, 
then 25,000 to 50,000 units of peiiieillin soilmm dissolved in 5 e.e. of isotonic 
saline solution were inlroihiewl.into the afTcetwl ventricle at the time it was 
surgically explored If, however, n smibU niivsilc had perforated a ventricle 
and lodgetl elsewhere and llie damage in the ecrehnil tivsue eonsecpionl to this 
was so small that open (visual) exploration of the ventricle was not considered 
advisable because of the incre.iscd trauma incurred by such operative inter- 
vention, then pcnieillin was injctled into the ventricle through a ventricular 
e.innuia or a small catheter intrwluectl along (he fmeh* of the missile. Other 
ileop een'br.il wounds rcecivcil 50,000 units of i>cnieillm dissolved in 5 ee. of 
isotonic saline solution directed into the wound, while more superficial wounds 
received a similar amount placeil underneath the dura after its closure had been 
accomplished t 

Penicillin was also used in the scalp woniid to irrigate the wound (250 
units per cubic centimeter) and also after debridement and closure of the scalp 

•T»o units of plnsmn ,jl«oU«<I in SVO e c of Isotonic satine solution 
♦In oil Instances the <tura msicr n«» closeO. cither by priintirj suture or n 
(temporal or ra*rla lata) SSbrln ftlin sras not otallable. 
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(10,000 units), PoudereU penicillin (crystals) nas occasionally sprinkled on 
uncovered areas of epicranium when there A^as excessive loss of scalp tissue but 
was not used as such intracranially. As the caleiuni salt of penicillin was not 
available I have not had any experienee nith its intracranial use such as has 
been reported by Cairns and his assodates.* 

I A\as not favorably impressed by the results of mj earlier intracranial use 
of sulfonamides; hence, local sulfonamide therapj was not used in this scries of 
craniocerebral injuries 

The postoperatiAC treatment included cither oral or intraAeiious admin- 
istration of sulfadiazine, in sufficient doses to maintain a concentration of 10 
to 15 mg per 100 e.c of blood and parenteral administration of penicillin. 

The latter was given intramuscularly in doses of 25,000 units c'crj’ throe hours 
as routine therapy This treatment was confiiiuc<l for five to seven days A few 
patients received fiom one to four inliaeislernal (eisterna magna) injections 
of 25,000 to 50,000 units of penicillm so<lium ui 5 ec of isotonic saline solu- 
tion each , no patient received more than one injection n daj 

ClANICVl, OiysvJlVATJONS 

It was not poaaibie to follow these patients for a period sufficient to war- 
rant the drawing of any definite eonclusions al>out the incidence of infection 
and therapeutic efflcac.' of penicillin, foi (hey were observed only from five to 
seventeen days in the evacuation hospitals However, follow-up reports were 
received from many of them as late as three months after injurj* and personal 
follow-up was continued on a few to general hospitals; they were thus observed 
for thirty to sixtj days So far as I wa-s able to determine there were no post- 
operative intracranial infections in any of those sixty-two cases One patient, 
however, a Filipino bo3', whose wound was eighteen hours old at the time he 
received definitive treatment, did have an infection of the scalp after two weeks. 
This was traceable to improper handlins of the «-ound after he was transferred 
to a civilian hospital 

The anesthetists and 1 ol>servc«l all-of these patients closely at the time 
when penicillin was introdvicevl into the brain Particular attention was given 
to those who received penicillin by the intraventricular route. These ohserva- 
tions failed to reveal any untoward effects following the local injection of peni- 
cillin into the brain, ventricles, and intnicraninl subarachnoid spaces at the 
time of the operation or sulncqvvent thereto Parlieular attention was paid 
to the pulse, respirations, blood pressure, oeemronee of vomiting, and condition 
of the skin If the patient was conscious his state of consciousness was closely 
observed At no time could we detecl aiij* evidence of a toxic or irritative re- 
action which could lie attributed to the penicillin 

The innocuous nature of penieillm was forcefully brought to attention in 
one ease wherem operation was performed witli the patient under local anes- 
thesia This soldier was semiconscious throughout the operation, which neces- 
sitated the removal from the left lateral ventricle of a small fragment of bone 
consequent to a sliell fragment wound Although 50,000 units of penicillin in 
5 e.c of isotonic saline sohitioii were introduces! info the exposeil ventricle and 
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later 25,000 units of penicillin were placed beneatli the dura mater after it had 
been successfully closed there were no untoward effects. The pulse, blood 
pressure, respirations, state of consciousness, and condition of the shin remained 
unchanged. The postoperative course was uneventful, the temperature did not 
rise above 100.4° P., and his state of consciousness steadily improved The 
maximal pleocytosis was 210 cells per euhie millimeter of cerebrospinal fluid 
(by lumbar puncture). In this case there was no penicillin introduced post 
operatively into the cistema magna or lumbar subarachnoid space. The scalp 
wound healed quickly by primary intention 

No toxic or irritative reactions were discerned in the other cases in which 
penicillin was administered by intraventricular method at the time of opera- 
tion nor was there evidence of intracranial infection during the brief period 
in which the patients were oVserved. One patient, a jtmng Filipino boy whose 
condition was poor at the time of operation, was observed to show an increase 
of pulse rate of about 15 per minute after 30,000 units of penicillin (in 5 c c, of 
solution) had been placed into the left lateral and third ventricles; his general 
condition was not otherwise altered. He had an uneventful postoperative course 
saie for a delated infection of a scalp wound 

Penicillin was used locally in seven cases of compound (open) injuries of 
the frontal lobe uhich were complicated by extensive fractures of one or both 
enbriform plates and by similar involvement of the frontal or other accessor?' 
nasal sinuses All of these patients were operated upon within fourteen hours 
of their injur?'. The wounds were explored through unilateral or bilateral trans- 
frontal emniotomy with debridement of the brain and closure of the dura mater. 
In certain instances the closure of the dura mater necessitated the use of fascial 
transplants Penicillin (50,000 units) was placed into the cerebral wounds and 
additional penicillin (25,000 units) was injected eitradurally after closure of 
the scalp. There were no untoward ^Tnploms in anj* one of the seven patients 
thus treated. All were observed for at least thirty days and at that time there 
was no evidence of infection or of leakage of cerebrospinal fluid in any of them. 
The wounds healed by primary intention 

Among the group who received penicillin by intracisternal methods (25,000 
to 50,000 units) in the postoperatne period only three complained of headache, 
nausea, and vomiting In all of these cases there were a slight decrease of the 
pulse rate and an elevation of the respiratory rate, .ttll s?-niptoms were trans- 
itory except for headache, which persisted from one to four hours. The cell 
count of the cerebrospinal fluid did not disclose evidence of menmgeal irritation 
from the penicillin for there wras a steady decrease of the cell count, although 
none of the patients had had more than 1,000 cells pet cubic millimeter at any 
tune. 

GEXTRan CONSIDFRinoXS 

5Iinor toxic or imtativc ^rmptoms consequent to intracisternal, intraven- 
tricular, and intrathecal routes of administering penicillin ha\e been recorded 
by Rammelkamp and Keefer* in 1943, Cairns and his associates in 1944,* and 
othere *• ‘ In 1942, Florey and Jennings* showed experimentally that toxicitj 
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decreases with increasing purity of penicillin. Cairns and his associates stated 
that “with intrathecal injections few reactions have so far been encountered 
and these also show variations depending presumably on particular impurities 
present in different batches ’’ These worVers also expressed the opinion that 
there may be serious damage in injecting la^c doses of penicillin into the 
ventricles because of reactions. More recently Johnson and 'Walker’ ha\c re- 
ported untoward effects following the introduction of 50,000 units of penicillin 
into the ventricles of a patient suffering from postoperative meningitis. Thb 
reaction was characterized by loss ol consciousnc&s and clonic seizures of the ex- 
tremities with subsequent recovery. However, as has already been pointed out, 
Vogel and I’ injected 100.000 units of penicillin info the cisterna magna in a 
single dose with only moderate and transilor>' reaction characterized by in- 
creased respirations, decreased pulse rate, mild fever, and headache These 
sjTTiptoms were not alarming and could be avoided or minimized by decreasing 
the dose to 50,000 units or less. PorthcTmorc, in this and other patients ob- 
served by us there was no evidence that penicillin increased the pleocjtosis in 
the cerebrospinal fluid, for the cell count decreased coincidentally with the 
clinical improvement. Since the patient had shown a reaction to the intra- 
venous injection of penicillin It was suggested that the reaction may have been 
due to impurities va the penicIlUn." It is also possible that these symptoms 
were due to a mild idiosyncrasy to pcntcilUn The observations made in the 
senes of eases reported here lend credence to the suggestion of the presence of 
impurities in the penicillin. 

Calms and his associates observed a slightly different group of symptoms 
after ventricular injection of either sodinm or ealcium penicillin (250 or 500 
units per cubic centimeter) , “It consisted of patchy erythema of the skin of the 
trunk and limbs, often coming and going, generalized sweating, intermittent 
goose skm, slight rise of pulse rate and sometimes vomiting, tlic whole passing 
off m ten to twenty minutes ” These observers attributed these symptoms to 
impurities in the solution and not to the penicillin, a conclusion which seems 
to be correct in the light of further observations. However, in two cases of 
meningitis not included in the series reported here, vomiting occurred follow- 
ing the mtracisterna administration of 50,000 units of penicillin. This re- 
action was followed by moderately severe headache, which lasted about 
three to four hours Deciearing the dose to 10,000 tmits did not alter the 
reaction in either case These two are the only reactions of this type which 
I have encountered 

The observations herein recorded are entirely in accord with those recorded 
earlier by Florey and Florey,* Ilonung,* Florey and Cairns, “ Keefer and 
his associates,*’ Evans,*’ Lyons,** Heircll, Ilcilman, and ‘Williams,** and oth- 
14-18 However, none of these investigators have used as large amounts 
of pen icillin in single doses as I have described here and elsewhere.f Pilcher 


•The penicillin received ««* 
who were given Intrarrniscalar and 
01 penicillin had febrile reactions w 
associates. 

tSlnce this iras written the li 
1 reported by Neymann Hellbi 
Irrltabilltj 
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frequently yellow orange or bright orange. A few patients 
intravenDno InJecUona of penicillin mad® from these ampules 
rith cuUneoas reacllotu like those reported by Cairns and his 


ntroeistemal fnJeetJon of similar large doses of penicillin has 
ninti, and Younums" by VVeickhardt,” and by others, with 
and toxicity. 
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and Jlenehani’ jircsumrd from tlwir ^niwriittcnU on doss that the “tronsHorj- 
mpniiiBcal reactions are ronghly pruimrtional to the dose” of penicillin. Al- 
though this has not proved to l>e entirely correct it can he shown that in most 
of the cases in nliieh there is n reaction to sucli Inrce doses the symptoms may 
he dimitiLshed or nsoidesl hy a mlnetion of sidisetpient iloses 

Several insesticators*- *• •• ’* ha\e alionii that pleocytosis eonseonent to the 
inflainmatinn of the meninsi's (in menitijrilis) dteieavi's roinciilenlally to the 
reeosers- from the infection, thus stroiiply siisrsreslim; the lack, of irritative effect 
of the pcnieillin It is of interest, hemeser, that the introduction of 10,000 units 
of penicillin info the snliarnehnoid spare of normal j'crsons produces remark- 
aide pleocytosis* Why the inflamwl leptoineninRes lolemle penicillin belter 
than the normal nienin'res has m> far not l>een explained. In view of these 
fmdmsrs it was vimewhat Mirprisinj* to note the lark of a elinieally demonslrahlc 
tiixie or irritative reaetimi to iMiiieillin iinrtMliiceil info the ventrieles in cases of 
iieute crantoeendiral uiiurtes Here atram one is Icvl to susivccl the presence of 
impiirities in the iHnielllin tiseil by those reportinj; these reactions. It vould l>e 
of interest to repeat flioso studies now that a more liiehly purificvl pnwluet is 
nvnilnhle • 

The necossitj of u«mit micU Inrue doses of jk uwiUin ns have hvs’n vloscribcvl 
hen* and elsewhere mav jiistifinhly Ite ojieii to ipicstion and erilieism Hummel- 
kniiip fltid Keefer,* Keefer and liis nssoeiatcs,** and others,* • hove advocated the 
use of amnller lioses. that is, 10,000 units or less’*- " civen intrntheeally onee or 
twice a day Aeoonlint; to re|»orts this dose seems to lie aderi'tate in the mn- 
jontj of eases 

irowcver. it also li.as l•el■ll i.liowti that there is a horard of penicillin fast- 
nevs** *' in eertniii haeterin and that this iiiiist dictate the ititensivones.s and 
effwtiveness of the initial dose for nil infections, p.irfieiilarly for staplivloewei. 
stn-ptoeoeei, and piieiimoeoeei Without l.-ilKiriiloty control of the potenev of 
penicillin as well ns llie li.selerial siisoejilihillly one eannot Iw certain what is 
tlie o]itimnl or adequate dose In any kivtu case. Certainly this is tite situatiuii 
witli which the iieiimsiirBcon is eonfnmtod when workinR, as he must, under 
fielil conditions Ireatiiifr wvcrely eontaminaled ernnioeerchml injuries and 
tnctun'iitis One must consider all these cranioecrcbral wounds ns fjrossly eon- 
tamiiialed and in fhiwe eases in wliieh p.iticnts receive the first definitive ran* 
after twentv-four hours one niiisl consider the wounds as iindoiilifedly infected. 

It riirthemiore has Isen fHinited nut that the “proleolvlie tlostndia reeoveml 
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from war wounds require four to five times as much penicillin as do Staphylo- 
cocci. Therefore, in view of the probability of the presence of proteolytic 
Clostridia and of resistant strains of bacteria in craniocerebral injvirics, as well 
as in traumatic meningitis and cerebral abscess, I believe that it is entirely 
justifiable to use the larger doses of penicillin This is all the more true now 
that it has been shown that the untoward effects either arc absent or, if present, 
arc minimal and transitorj*. 


SUAISIABT 


Clinical observations arc detailed on the local application of large doses 
of pemeilhn in acute craniocerebral war wounds In a senes of more than 
200 cases of cranial injury studied in the Southwest I’acific Theater of Op- 
erations, sivty-two patients had severe open (compound) craniocerebral injuries 
and all of these received penicillin into the intracranial wounds. Included in 
this group were nineteen cases in which one or more cerebral ventricles had been 
c'jposed or perforated by metallic fragments, bullets, or edged weapons 
(bayonets). Penicillin was placed into the ventricles of each of these patients 
in doses of 23,000 to 50,000 units In no instance were untoward tcevic or ir* 
ritativc reactions observed In one ease 100,000 units of penicillin were placed 
in the cisteriia m<igna in the treatment of pneumocoecic meningitis Only tran- 
sitory and mild untoward sjTnptoms resiUled and the patient recovered. 

In MOW of the known contamination of war wounds witli proteoljtic Clos- 
tridia and of the presence of resistant strains of bacteria whicli require many 
times as mueli penicillin as do other strains (susceptible strains), it is considered 
justifiable to use large doses of penicillin such as has been described in this 
report 
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WAR WOUiVDS OP THE CHEST 
.1. D. SIaiitin', Jr., JLD., Atlanta, Ga. 

(■from the Dej^tiTlment of Surgery, Emory University) 

T he early evacuation of casualties makes it difficult for the surgeon in an 
active theater of war to follow his eases for an adequate length of time. At 
a general hospital, however, it was possible to obscrv'c for a period of approxi- 
mately three months or until their return to duty, or final disposition, 106 pa- 
tients with war wounds of the chest. These were German prisoners of war who 
had been treated initially m hospitals near the front according to the established 
procedures of todaj. The common complications, the method of handling these 
complications, and the results arc presented here. 

It is necessarj', first, to distinguish between simple penetrating wounds of 
the chest such as those produced by rifle bullets or otlicr sharp missiles and 
massive wounds such as those caused by shell fragments The simple penetrating 
wound, the t>pc commonlj sicen in civil life, causes a minimal disturbance of 
the cardiorespiratory sjstom Treated by the so-called closed method, a large 
number of these patients will recover without subsequent surgery. In military 
practice, however, the second tjT)e is more common and many will require later 
operative procedures since convalescence is associated with a variety of compli- 
cations In the mossiic wounds of the chest, disturbance of physiology is of 
paramount importance and it is essential to repair the damaged viscera and 
close securely the tlioracie cavity in order that the cardiorespiratory system may 
function adequately It should be noted, however, that, depending on its course, 
a small missile may seriously damage a vital organ. Frequently with shrapnel 
wounds there is an associated blast injury which produces further disturbance 
in the cardiorespiratorj* mechanism and the late complications of recurrent 
hemothorax Hemothorax may result in dense fibrous pleuritis around the lung, 
with a collapse of the lung which must be corrected. 

Chest wounds are of greater importance because serious complications arc 
more commonly encountered here than in any otlier part of the body. The 
initial treatment is of great importance but the follow-up and continued observa- 
tion require much consideration as sequelae should not be minimized The asso- 
ciated trauma to other parts of the body further complicates the treatment of 
chest wounds but the initial therapy should be directed toward the thorax be- 
fore treatment of other injuries is undertaken 

The shock encountered in chest wounds is usually out of proportion to 
that of wounds elsewhere. For purposes of classification, the shock in these 
cases may be divided into that due to hciaocchagc and that due to disturbance 
in the cardiorespiratory mechanism. The usual evidences of shock, such as 
lowering of the blood pressure and decreased cardiac output, and the concen- 
tration of the red cells, arc not at first demonstrated in individuals with penc- 
trating wounds of the chest. This may be because, with the suddenness and 
RecelTcd for publication. April 10, 1946. 
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Kcsuscitation is accomplisliod by the ndministmtioii of whole blood in quan- 
tities suflicient to restore the loss sind to correct the exUting shock. The first 
500 c c. can be administered at the normal rate bwt all subsequent transfusions 
must be given slovcly in order not to overload tlie already d-imagcd respiratoiy 
meehanism. llarly aspiration of the trachoobmichwl tree, either with a catheter 
or by means of bronchoscope, will aid considcmhly in diminishing tlic diflicultj’ 
of brcathinif. 0.xspcn. of eonrse, may lie beneficial at this time to decrease the 
hjqiovia while preparing the patient for a definite operathe procedure. 

Closure of the sucking wounds may be aceomplished satisfactorily by the 
application of tight pressure dressinps which can be held in place until a more 
definitive closure is accomplished JIany a penetrating wound becomes a suck- 
ing wound os soon as debridement is underiaken With small wounds of en- 
trance thcro frequently may be a large wound through the intercostal spaces 
that perhaps may be sealed by the muscles on the posterior and laleropcsterior 
chest w'nll Di^bridement must l>e done carefully removing all skin, damaged 
muscle, and loose rib fragments. Closure of the pleura is not easy, but the use 
of the intercostal muscles and pleura and the accessory muscles of the chest wall 
when closed in lajers will satisfactorily effect a closure of the thoracic cavity. 
It is most essential to clo^c all of the layers on the anterior chest wall because 
so frequently a disniption of the chest wall will occur due to its normal re«pira- 
tion motion. Wounds have been seen to disrupt and develop an open pneumo- 
thorax in one week to ten days after the orisinnl closure of the anterior pleura 
and the intercostal muscle, when the accessory muscles mid skin were not effec- 


tively closed. 

Intercostal nerve blocks relieve the patient of the immediate pain and allow 
for a more complete respiratoiy effort, early eous;hing, and the removal of 
retained Mood and secretions from the broiiehi In the open thoracotomies, 
the procedure can be accomplished easily by the injection of 1 per cent procaine 
in the intercostal spaces from within. In those in whom an open thoracotomy 
was not performed, an injection of two to three intercostnl spaces above and 
below the levels of the wounds of entrance and e.xit is advisable This procedure 
can be repeated dailv depending on the s>niptoms 

In order to prevent late complications it is essential to aspirate ns nearly 
ns wo'aible all retained blood and air. At the time of the initial treatment (he 
chest should be rendereil as five of blood and air as is possible In so many 
tl.e M<»<i otsanferf and conjpnws Ihe Inn- mnll.n- 

dash in tie eollW»"l aerions in.pa.rn.cnt of f, met, on occum anj 

?h re h 0 I’"””'” predisposes 
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to infection and frequently massive empyema develops. The intramuscular ad- 
ministration of penicillin in 25,000 unit doses every three hours is routine. At 
the time of aspiration 40,000 units may be injected into the pleural cavity and 
repeated with each subsequent aspiration. However, penicillin cannot be satis- 
factorily employed intrapleurally when draina^ tubes are in use; to clamp the 
tube will result in the development of a blood clot obliterating the lumen, thus 
destroying its usefulness as a drain. 

It is most important that the use of drains be made with due consideration 
of their purpose and a knowledge of their benefit and at the same time with 
regard to their dangers. 'When a forward thoracotomy is done a larger tube 
should be brought out at the dependent portion and attached to an underwater 
seal. The purpose of tliia tube is to allow removal of the accumulated blood 
and at the same time to maintain continued expansion of the lung. This tube 
will function as a drain from twenty-four to forty-eight hours, after which time 
cither the lung becomes fixed or the lube becomes plugged with clotted blood. 
This state is noted by a cessation of the oscillations of the water column. The 
tube should be removed at this time because if allowed to remain in for a longer 
period, the likelihood of infection will be increased. The insertion of a small 
anterior drain in the second intercostal space will further decompress the accum- 
ulated air and prevent the formation of a tension pneumothorax if damage to the 
underlying lung exists This lube also should be removed at the earliest moment 
to prevent infection 

An analysis of the initial treatment of those patients is interesting In that 
in 68 the initial treatment was that of simple debridement and a closure of the 
sucking wounds when they existed. An open thoracotomy was performed in 38 
cases for various reasons; it was necessary to repair the diaphragm in 9 in- 
stances, to suture the lung in 7 Instances, and to remove the spleen in 6 in- 
stances Drainage of the liver was done by the subdiaphragmatic route in G 
eases. Foreign body was removed from the lung in onlj’- 2 cases. The stomach 
was sutured through the transdiapliragmalic opening in 1 instance. This anal- 
ysis docs not separate those eases tliat were directly associated with the wound 
in the chest There has been much discussion in regard to the advisability of 
a formal exploration of the thoracic cavity as the primary treatment. This pro- 
cedure carries with it a certain danger and perhaps allows for more frequent 
complications than arc probable in patients in whom thoracotomy was not done. 
Aside from the fact that these patients usually arc not in. good condilvon to 
\vith,stand long operative procedure, it is believed that most corrective surgery 
could best be withheld until the patient’s chances for making complete recovery 
are greatest. The usual indications for forward thoracotomy are the presence 
of an increasing uwcontrollabic intrathoraeic hemorrhage, the complete debride- 
ment of the pleura where rib fragments and foreign material arc present and the 
transdiaphragmatic wounds in order to explore this re^on for possible damage 
to viscera both above and below the diaphragm The presence of a small metallic 
foreign body as such is not necessarily a reason for early thoracotomy. In 
suspected damage of the pericardium or the mediastinal structures, immediate 
explorations are governed hy the sj-mptoms prcsentc<l, n.amely, those of cardiac 
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.97o 
22 6% 
207% 
72.5% 


^ot Alt) of Die shock, msuffieietit time is alloued fo manifest all of Die chaiisres 
after t)ie iigiiry. ]ti other stoitls, follonin" the massite trauma, the shock is 
critical or the flamajre done is not irreparaliie. The heniorrhfl"c encountered is 
of saviahle deftroe and t\|»e. In eh'il eases the hemorrhage piescnt is more 
often of the eontrollahle t)pe, that is, a moderate noiipro'rrtssive, internal blood 
loss, winch ceases witliowt operative iirocwlure, iniless vital organs are nnolied 
nieedui" direct I) from the patenehxma of the lung usually ceases spontaneous!). 
In the tinconffoll.sl)Ic type, such ns ltlco<lm<' from an internal mammarj' or 
infereoslal nrten or from a larger vessel in Die thorax, the sliock is progrcssiie 
aiul falls to respond to the tisnal molhod of restoration It is particiilarh im- 
portant in those eases to operate as eaily as possihle in spite of tlic presence of 
shock. Ifowcicr, attempts at replacing Mood mid m3int.iiniiig eirculatoo' 
'oUimc should always lie made Intrathoracic hemorrhage may niechanteall) 
interfere luth the fuuetmn of the heart and the aeration of the other lung 

Intraperieaidial Weeding pixMhiees markeil sinipfoms from a small blood 
loss if, from a i^mall penetration of the perienrdnim, the blood eollcets uitbrn 
the sae, eardinc tamponade icsults, this is manifested by distant catdtne sounds, 
appnront increase in Die sire of the heart, lowering of the canliac output, and 
distention of the leias of the neck, eiidenec of on incre.ise in venous pres.sure. 
Tins condition is an urgent cmeigcney and must hu enrreeted immediately if 
the patient is fo snniie the jircvsnre of the Mood within the perienrdiitm. On 
the other hand, if the wound in the pericardium is lery- large and there is no 
wound of the heart muscle, ciidences of the lampounde cannot be demonstrated 
Tite blood, instead of distending the i>ericardtal sac, accumulates m the pleura 

There aic many manifestations of disturiwd cardiorespiratory mechanism 
The production of an open pnenmothorax is the most common of all these dis- 
turbances, positno pressure is piodiieed within the thoracic caiify by the en- 
trance of afmosplicrie air. air is brought into the chest on inspiration and 
expelled with expiration, that is, a so-called sucking wound results This posi- 
tive pressure is exerted on the lanre vTssels and decreases the amount of blood 
eiitoTing the heart The Ivmgs may Ivecwae partially deflated and inadequate 
oxygen exchange occurs The immediate closure of these openings is essential 
if the effects aie to he minimized The amount of shock varies directly with the 
size of the opening in flic thorax 

The dev elopment of a tension pneumothorax may be manifested immediately 
after the trauma or it may be exhibited several hours or da)s after the injury. 
These conditions arc produced by a flap tear in the lung which acts as a trap 
and allows the entrance of air from the long into the pleural cavity without the 
opportunity of escape The iocre^ing pressure within the thorax must be 
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recognized and rolie\ed at the earliest possible moment. Any abnormal varia- 
tion of thoracic presbure on the two sides may be a contributing factor Com- 
bined abdominal and thoracic nounds may cause further disturbance of the 
function of the chest by creating a positive pressure on one or both sides. In- 
juries to the diaphragm as such or injuries to the innervation of the diaphragm 
may produce a paralysis of the muscle which results in tlie paradoxical motions 
Acute manifestations of this add to the increasing shock a.ssociated with these 
wounds Cardiac tamponade, as already noted, maj contribute to the disturb- 
ance of cardiorcspiralorj mechanism 

It IS essential to determine the dcgiec of shook and the ability to relieve it 
Iwifore undertaking an> surgical procedure In thoiic in whom hemorrhage is 
uncontrollable, operation ma.i lie undertaken immediately, however, a certain 
number may be safely handled after the patient has completely responded to 
the immediate treatment In manj* inshinees it is impossible to estimate the 
extensiveness of a lesion until operation However, determination can be made 
and the pioper procedure outlined as soon as satisfaetorj- cxamuiations, including 
x-ray, have been comideted 

A group of 106 iiatienfs. Healed iti a general hospital, arc being reported m 
detail The mortalil.v was (1 9 jurr cent Since all these patients were German 
jinsoners of war, man.v had hud a dela.v in the initial forward treatment, varj ing 
from twelve to fortj -eight hours, due to the exigencies of battle. It is noted that 
the percentage of infection was high, 226 per cent Kmpyema accounted for 
20 7 per cent, and infection of the lung or of the chest wall for the remainder 
This percentage is unusually high, H may be ]>arlial]> explained bj the delay 
in the initial treatment However, ehcmothcrapy, instituted in all cases, mini- 
mized the seventy of llic.se infections and iiermitled earlier surgical procedures, 
thus producing more complete reeoverv- The results obtained were rofleeted in 
tlio percentage of patients (72.'> per cent) returned to duty in 120 days or less 
Of the remaining 27 ft per cent the chest wound was not the onl.v factor pre- 
venting their icturn to dutv Iiijiirv to the spinal coid or hrnchial plexus, 
fractured femurs, and, in one instance, acute psjcliosLs were some of the asso- 
ciated problems Tlie initidl tiralmcnt in each of these c,sses was the same ns if 
performed routinely in the lare of Ihe Aineiicaii battle casualty 

The treatment in the forward hospitals mav be divided into tbc following 
categories- first, resiiseitatmn, second, closure of sucking wounds; ami third, 
the dilindement of the dam.iginl stmelun-s to the chest wall ami the iimlerlv mg 

Tabif II Orius*!, OmvTive IVuccmkir 


Di^brulement anil olo^urr of aurkmg nound^ 

Thomcotomy 

Jlcpair of diajihraRro 

f-utnre of lung 7 

Prleneftomy 

Prnimgff of loor 

Itfmoml foreign lio-Iy of lung » 

Sephreclomr j 

Pulure of Ptomach I 
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Defortication* 

Drainnuo of cmpyetna 
Drainnj^ of aobphrcoie aWoss 
Draioatro of lus;; abscons 

lotoiRn bojy of luOfi 
Ifcjmir of diaphragmalio hfni>a 
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Ifpsusoitntioii is ncconii)1is!K'(l liy tlic ti 4 Imiiihtr. 1 t ion of wlmlc blood in (lujin- 
titles snflicicnl to irstorc tbe loss ami to corrctl Ibc esisling shock, TJic first 
500 c c. enn be administered at llie normal rate but all stilscfjucnt transfusions 
must bo Riven slowly in order not to orcrtoacl tbe already damaged respiratory 
mechanism. Ilarly aspimtion of the traeln^rbroneliial tree, cither w ilh a e.ithclcr 
or by means of Itroneboseope, will aW consbleraMy in diminishmg the difiieulty 
of brcnllunp' Oxjpcn, of course, may Ik? benefici.il nt this time to decrc.isc the 
hypoxia while preparing the p.iticnl for a definite operathc procedure. 

Closure of the .sucking wounrb in.iy be aeeoojpJhhcd sifisfacforily by the 
application of tight pressure dr^sincx which can be bcld in place until a more 
definitive elo.surc is nceomplUhcil. Many a penetratini: wound becomes a suck- 
ing wound ns soon ns dvbridemcnl h unvlertakcn. M’ith small wounds of en- 
trance there frequently may be & larje wound through the intercostal 8p.iees 
that perhaps may bo scaled by tho muscles on the posterior ond lateroposterior 
chest wall D^b^idcmcnt must Iks done carefully removing all skin, dam.igcd 
muscle, and loose rib fragments. Closure of the pleura is not easy, but the use 
of the intercostal miLscles nnd pleura and the necessory muscles of the chest wall 
when closed in lajcrs will satisfactorily effect a closure of the thoracic c.avity 
It Is most c.s.sential to close all of the layers on the anterior chest wall because 
80 frofiuently n disruption of the chest wall will occur dvie to its normal tespim- 
lion motion. IVounds have been seen to disrupt nnd dcTolop an open pneumo- 
thorax in one week to ten days after tho original closure of the anterior pleura 
and the intercostal muscle, when the accessory muscles and skin vvcix; not circc- 
tivcly closed. 

Intercostal nerve blocks relieve the p.itient of the immeduitc pain nnd allow 
for a more complete respir.itory effort, early coughing, and the removal of 
retained tilooil and secretions from the bronchi in the open thoracotomies, 
tho procedure can be nceoniplishwl c.isi1y by the injection of 1 per cent procaine 
in tlio intcrc4>stnl spaces from within In tho-sc in whom an open thoracotomy 
WHS not performed, an injection of two to three intercostal spaces above and 
below the lev cU of the woiimls of entrance and exit is advisable. This procedure 
can be repeated daily ilepciidiiig on the symptoms. 

In order to prevent late complications it is essential to aspirate as nearly 
ns possible nil retained blood and air. At the time of the initial treatment the 
chest should be rendered as free of Wood and air as is possible. In so many 
instances the blood becomes organized and tompresses the lung, resulting in 
ntcloetnsis In the collapsed lung serious impaiiwent of function occurs nnd 
there is a likelihood of prolonged disaWIity. The presence of blood predisposes 
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to infection and frequently massiTC empyema develops. The intramuscular ad- 
ministration of penieilVin in 25,000 unit doses every three hours is routine. At 
the time of aspiration 40,000 units may be injected into the pleural cavity and 
repeated with each subsequent aspiration. Ho%yever, penicillin cannot be satis- 
factorily employed intrapleurally when drainage tubes are in use; to clamp the 
tube will result in the development of a blood clot obliterating the lumen, thus 
destroying its usefulness as a drain. 

It is most important that the use of drains be made with due consideration 
of their purpose and a knowledge of their benefit and at the same time with 
regard to their dangers. When a forward thoracotomy is done a larger tube 
should be brought out at the dependent portion and attached to an underwater 
seal The purpose of this tube is to allow removal of the accumulated blood 
and at the same time to maintain continued expansion of the lung. Tliis tube 
will function as a drain from twenty-four to forty-eight hours, after which time 
either the lung becomes fixed or the tube becomes plugged with clotted blood 
This state is noted by a cessation of the oscillations of the water column. The 
tube should be removed at this time because if allowed to remain, in for a longer 
period, the likelihood of infection will be increased. The insertion of a small 
anterior drain in the second intercostal space will further decompress the accum- 
ulated air and prevent the formation of a tension pneumothorax if damage to the 
underlying lung exists. This tube also should be removed at the earliest moment 
to prevent infection 

An analysis of the initial treatment of those patients is interesting in that 
m 68 the initial treatment was that of simple debridement and a closure of the 
sucking wounds when they existed. Ad open thoracotomy was performed in 38 
cases for various reasons; it was necessary to tepair the diaphragm in 9 in- 
stances, to suture the lung in 7 instances, and to remove the spleen in 6 in- 
stances Drainage of the liver was done by the subdiaphragmatic route in 6 
cases Foreign body was removed from the lung in only 2 cases The stomach 
was sutured through the transdiaphragmatic opening in 1 instance. This anal- 
j-ais does not separate those cases that were directly associated with the wound 
in the chest There has been much discussion in regard to the advisability of 
a formal exploration of the thoracic cavity as the primary treatment. This pro- 
cedure carries with it a certain danger and perhaps allows for more frequent 
complications than are probable in patients in whom thoracotomy was not done. 
Aside from the fact that these patients usually are not in good condition to 
withstand long operative procedure, it is believed that most corrective surgery 
could best be withheld until the patient’s chances for making complete recovery 
are greatest. The usual indications for forward thoracotomy arc the presence 
of an increasing uncontrollable intrathoraeic hemorrhage, the complete debride- 
ment of the pleura where rib fragments and foreign material are present and the 
transdiaphragmatic wounds in order to explore this region for possible damage 
to viscera both above and below the diaphragm. The presence of a small metallic 
foreign body as such is not necessarily a reason for early thoracotomy. In 
suspected damage of the pericardium or the mediastinal stnictures, immediate 
explorations are governed by the symptoms presented, namely, those of cardiac 
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tTASLr IV. CoumcAm.vs 


38 Barlv Thoracotomies 

Empyema 

9 

Constricting pteuritis 

7 

Bronchial fistula 


Lung ahseess 


Subplirenic nbsce^s 


Tension pnenmothora* 

1 

ea Conserxaliielv Treated PatienU 


13 

Constricting plnintis 

7 

Bronchial fistula 

G 

Subphienic abscess 

3 

Lung abscess 

1 

TabLI; V. AVEBACB I’tRlOB or UOSMIAtlZATIOX 

ilemopaeumotborMe* 

62 days 

BMorticsted cines 

52 days 

Empyemas (docorticitted) 

55 days 

Empyemas (open draiaage) 

100 days 


tamponade or other associated disturbances of the catdioregpiratoiy meehanisra 
An aiialjsia of tlie complications of the forward thoracotomies compared with 
those not receiving a forward thoracotomy wcie similar. 

There were thirty-eight cases of early operatiou, empyema developed in 
nnie, bronchial ilstiila in five, siibp/ircni'c abscess in two, a chromic fibrous 
pleurisy with associated atelectasis in se%en, and tension pneumothorax in one 
case 


The complications of the 68 conscriatiiely heated patients weio as follows: 
Empyema developed in 13, lung abscess in J, bionehial fistula in 6, subphrenic 
abscess in 3, elironie fibrous plcuiisy with atelectasis in 7 This comparison 
indicates that theie U not a gient deal of difference in the number of complica- 
tions 

It IS inteic:,ting to note that of the 106 patients, 78 liad repeated aspira- 
tions The average number of aspirations iier case was 3+. The average blood 
lemoved in any one o.ise was 6,350 cc. (this patient developed a total empyema 
necessitating decortication) The greatest number of aspirations in one case was 
20, empyema developing on both sides was eoirectcd by nb resection with re- 
covery It is noted tliat if the first aspiration yields a greater amount of blood 
.md subsequent aspir-ations decrease in amount, the prognosis is generally good 
Howevei this does not always hold true because organiaafion of the clot may 
pievent aspiration Continued refilling m spite of aspiration is significant in 
that organization is contmnmisly taking place and the likelihood of expanding 
the lun- compressed for a long time is not good _ If the fluid increases m amount, 
it will Jrobsbly be neccssaiy to perform decortication 

In spite of excellent care in the forward hospdals, there are many necessary 

e’rntS'pSlon. i, IM of impro^ins fko rofonfs general eond.lion a. 
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mueli as possible before undertakmp any ojHirdtnc pioceduio. In most instances 
where the hematocrit and total ted count indicate a rather marked anemia, the 
blood should be returned to its normal levels by repeated transfusions. It is still 
necessarj’ to give blood with mneb precaution during this period, as in the be- 
ginning. Many patients require as much as l,i>00 to 2,000 c.c. of blood before 
the hematocrit is raised to 45 volumes per cent. The administration of pro- 
teins and vitamins is of much importance. Aspirations should be continued m 
those patients who coiitmuc to show evidence of cither fluid or air JIany of 
these patients can avoid secondary operations if this eifort is continued at tins 
stage. tVithin two to three weeks after injuiy one is able to estimate the most 
likely outcome It is felt that the injection of air following aspirations should 
not be done because it further delays expansion 

Penicillin is administerctl routinely in all patients who show evidence ot 
sepsis but it is felt that such theiapy alone will not substitute for adequate re- 
moval of infected blood in the pleura or an infection withm the lung The 
peisistence of hcmopncumotliorax alone is not an indication for either peni- 
cillin or the sulfanilamides. These should not be given lonflncly over a long 
period of time Particularly Is this true in individuals m whom a residual 
amount of blood remains in the pleura without evidence of sepsis. Before and 
after removal of foreign bodies, penicillin is administered ns a piophylaxis and 
lessens the likelihood of reinfection of what dormant infection might have been 
present If there is a low-grade infection following aspiration, penicillin may 
bo instilled into the pleural cavU) with licncllcinl icsnlts \Vhen the lung lias 
been fixed nnd further expansion seems impossible, the prolonged intrapleural 
injection of penicillin is not indioateil It is well to evaluate each case and to 
withhold pcmcilUn unles-s there ate defimte iiwUeatious 

Of the 106 cases, it was necessary m the fi.xed hospital to perform majoi 
operative procedures in 40 There were 16 cases of decortication, 14 of drain- 
age of empyema, 5 of subphrcnic abscess, 2 of lung absceas, and 2 of foreign 
bodies of the lung, 1 diaphragmatic hernia was repaired. It is necessary’, there- 
fore, that many of these patients !« prepared as quickly as possible to increase 
their chances for early surgery and also to lessen the chances for secondary 
operations Vfithin a period of four to six weeks after the injury, the outcome 
can be fairly well determined. That is, the chest has been aspirated dry and a 
residual hemothorax or diaphragmatic hernia can be detected, the necessity for 
removal of remaining foreign bodies can be determined, or the likelihood of 
septic proccs.s developing from hematomas or foreign bodies within the pleura 
or lung estimated Taking into account the original thoracotomies performed 
in a forward hospital and those performed in the general hospital, a total of 
27 major procedures were performed in the 106 cases This number aiiparently 
is somewhat large but it is fell that, because of the type of wounds encountered 
and also the time lag before the initial treatment, this number is in keeping 
with the general experience of others 

The results obtained in chest wounds are perhaps over-all os good as those 
obtained in any group of war injuries If the- patient survives the immediate 
effect of tMuma and has had adequate treatment, both in the forward and rear 
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tore of ceeprATi did not sterilize the skin more effectively than did the usual 
method of painting the skin with the antiseptic 

Tills failure to increase the cffieicney of the sWn sterilization by scrubbing 
with the antiseptic is at variance with the results obtained by Helmsworth and 
Iloxworth * These authors obtained positive cultures from 58.2 per cent of the 
cases when the skin was painted with 1-1000 tincture of cecpryn and from 37.7 
per cent when it was painted with 1-500 tincture of ceeprj-n. But when the skin 
lias scrubbed for five minutes with a 1-100 aipicous solution, positive cultures 
were obtaineil from 10 3 per cent of the skin fragments and after a ten-minute 
scrub iiitli the 1 per cent a<jueous solution the percentage of positiio cultures 
was reduced to 5 4 per cent It is thus ciidcnt that prolonged scrubbing of the 
skin with a 1-100 aqueous solution of eceprjTi is more effective than painting or 
a .short tiio-minute senihbing with the tincture of cecpryn 1-1000 

Staph 3 locoeci were the predominant organisms in these eases and appeared 
in 6S, or 17 per cent, of 398 cultuies, 63 of these were Staphylococcus albus and 
5 were Staphylococcus aureus. In two instances dipthcroids also grew in the 
cultures which eontamod Staphyloroccws albus. In the remaining twenty-four 
positiic cultures, the organisms identified were liay bacilli, nine; Socillus subfilis, 
file; diphtheroids, five; Streptococcus virtdans, one; Jl. sarcinae, one; .Vicro- 
coccus tetrajjenus, one; .V. entarrhohs, one, and moulds, one Some of these 
espeeinlly the haj' bacilli, were undouhteilly contaminants. 

From obsen’ation as reported m this paper and from experience in twing 
it, tincture of cecprj'n 1-1000 is an elficienl and satisfactory antiseptic for the 
preoporalive preparation of the .skin No ill effects linvo been noted from its 
use for this purpose in seicral hundred patients and its stain can lie removed 
with relative case with soap and water It does not. however, completely* sterilize 
the fkin, nor does any other skin antiseptic with whicli we arc familiar. Tlio 
tiactrria, meetly Stirphi/loforcKs alhus, which lire embedded deep in the liair 
follicles arc not killed by the antiseptic wliieli is applied on the surface, and 
otiseriatioiis indicate that seriibbingof the skin for two minutes with the tincture 
of eci’prvn 1-1(100 dw.s not inrreave the elTicn-nev of tiie skin sterilization. 
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These findings were ^e^ificd by a number of other authors who did not add, 
however, substantially to the knowledge on the aiibjcct. 

It is generally known that Collip’s great discovery (1925),* the isolation 
of the parathormone, marked a turning point in the therapy of tetany. It 
further furnished the basis for many experiments wliich greatly improved the 
knowledge on the pathologic conditions in question. The experimental produc- 
tion in animals of a state to a certain extent coinciding with that of hyper- 
parathyroidism was eonsiderahly facilitated by the uso of CoUip’s parathormone 
in its various modifications (Jaffc, Bodansky and Blair, Johnson and Wilder, 
llandl and Uebelhor and others). 

Now there remains only the question of how parathyroid tumors or en- 
largement, when it was chanced upon during autopsy, was explained around 
1925 No distinction was made by the majority of authors between the different 
malacias of the bone system and, following Etdheim’s theory’, the enlargement 
of the parathyroid glands was regarded as the consequence rather than the 
cause of the skeletal changes 

It was Erdhcim who pointed out that the disturbance of the calcium 
metabolism preceded the enlargement of the parathj roids and increased gradu- 
ally only to subside after rickets (the disorder "ith which Erdhcim was pre- 
ponderantly concerned) was cured. The parathyroids produce the secretion 
essential for the calcification of bones which in the malacias is itsed patho- 
logically Hicketa, therefore, would be eharaclcrized by an intensified require- 
ment of functioning parathyroid substance; the hyperplasia or hypertrophy of 
the glands would, therefore, constitute a compensatory reaction destined to cope 
with the additional strain placed upon the organs; parathyroid enlargement 
might, therefore, be paralleled to compensatory hypertrophy in general. 

This theory of Erdheim which was approved by other authors was also 
applied to Becklinghausen’s disease. 

In treating patients suffering from this disease my first thought was to 
support the gland in its task of controlling the calcium metabolisin by adminis- 
tering a potent parathyroid extract to the organism Jly idea was that, should 
this procedure prove a failure, that fact would indicate (contrary to Erdheim ’s 
theory) that the new growth found in the parathyroid was to be considered 
the ptimary factor therefore, that nothing but remo^al of the parathyroid 
tumor would be effective in setting the disturbed calcium metabolism in order 
again and curing the disease. 

C1.4SB RErORT 

A patient with disturbed calcium metabolism was admitted to department in October, 
1924. Tieatcient vsjih CoUip’s paratbonDone was tned, Iwt with absolutely no result, none of 
the symptoms improving 

In July, 1925, four parathyroid glasd^ taken from another patient admitted to the hos 
pital in a moribund condition, were implanted into the abdoniinal w all. None of the symptoms 
disappeared; the calcium content of tbe urine remained unchanged. 

On July 30, 1925, a parathyroid tniaor (measuring 25 by 15 by 12 mm ) was removed 
from the Ufi inferior area behind tbe tbyrmd gland. On microscopic examination this was 
diagnosed as an adenoma. 
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As early as a few days after tlie operation, the patient’s condition began to improve. 
The caleiiom content of the urine and the cateitim level of the blood were considerably lower. 
The patient felt better. No aymptoms of tetany appeared As early as four months later, 
roentgenograms showed denser lime shadows of the bones than before operation The severe 
pam of the bones previously present also snbmded. Tor the first time in years the patient 
was able to sit up in bed and to walk aboiit on emtehea. 

The patient was readmitted to the hospital* in Pebraary, 1926, because of renal calculi 
and severe arthrosis of the knee joint. Contmnons roentgen control, however, revealed im 
provement of the skeletal symptoms. The general condition was also good and the calcium 
metabolism normal. In view of a eertam amount of doubt expressed by a nnmber of authors 
m the literature concerning the aignificanee of the operative procedure, the patient was 
watched very carefully and exact deternuiiAtians were made of the calcium and phosphorus 
proportion in the blood and urine The renal disturbance subsided after conservative treatment 
and the patient was discharged soon after 

At that time the patient’s sister developed osteitis fibros.t localisata of the tibia which 
gave rise to spontaneous fracture of the bone. This osteitis fibrosa iocalisata {not Paget’s 
disease) later resulted in the growth of a sarcoma whKh made it necessary to amputate the 
leg 


In the patient with morbus BeckUnghausen, however, the bme content of the skeletal 
system continuously increased as time went on, so much eo that it was thought that the case 
might not present morbus Becklingbausen at all but Paget’s osseous disease f This view was 
opposed vigorously! on the theory that it may have bees that the skeletal system with its 
severe lime deficiency accumulated, after the snccessful operation, such excessive amounta of 
ealciun (hat the picture became strongly indicative of pseudo Paget i 

After SIX years of improvement the patient’s condition grew worse By September, 
1932, he once more had a renal calculus. There was hypercalcemia again, the phosphatase 
level of the blood was lowered, the bones once more became decalcified, and the patient was 
incapacitated 

■With the thought that there would be another paralhywid tumor, the patient was 
operated upon again (Oct 18, 1933). Since, however, none was found, neither in the entire 
neck region nor in the mediastinum, a large portion of the thyroid gland was removed with 
the latcatwn of thus remoriBg eimultaacoosJy an istratbyroidal adenoma should (here be one. 
Actually, microscopic examination made clear that two parathyroid glands had been removed 
by this thyroidectomy The one had been situated within the thyroid tissue, the other ju't 
touched the outer area The former was more than normal site but there were no other 


pathologic, findings |J 

It was significant that (1) after (^ration no tetany developed although the patient had 
been deprived of tliiee of the thyroid glands It was, therefore, obvious that somenliere in 
the organism there must have been a substantial amount of active parathyroid tissue, (2) al 
though the parathyroid activity had been greatly reduced there was no improvement in con 
Jition and no change of the pathologic calciom metabolism (Today we are well acquainted 
with the fact that xeraoTal of normal parathyroid tissue is not likely to influence this condi 
tion— a fact that supports the theory that the parathyroid tumor is the primary factor m 
creating the disturbance ) 

No improvement was attained and the patient succumbed in February, 1930. AutopsyT 
did not reveal parathyroid tissue or a parathyroid tumor anywhere in the body although all 
sites where the misplaced organ conld be expected to be present were carefully inspected. 
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In later similar cases with the same iramediato results and a rather similar 
clinical and cheniical-patliolosic aspect, the patients Mere operated upon and 
M-ithin a few jears it M-as Rciicrallj' aRreed upon that, .'w mo call it noM", “the 
osseous tvpe of hyperparatlisroidism” calls first of all for rcmo\al of a para* 
tlij'roid adenoma Piihlie.itions on operations of this kind up to 1932 (see 
Lievre, 1932) were made by Kiselsliors-GoW; Barr, Bulger and Ili.\on; Boyd. 
Milgram and Steams, EpRcrs, 'Wilder; Snapper; Hunter; Barr and Bulger; 
Lie'Tc and Chifoliaii; Compere; Bemherton and Godclie; Bisque, Sainton, 
Bourguignon and Millot, Lievre, Quick, Tlundslierger and Schnahcl, Hunter 
and 'Walton; Snapper and Bocre. Clinically, the aspect offered hy all these 
cases IS rather unifonn. in the majority of them tlic onset is Mdtii pain 
in the hones and extremities and gteat lassitmle There are further attacks of 
vomiting and oeeasionally the history contains reference to simptoms of the 
urogenital s^steln. Polydipsia and poljnna arc just as often mentioned as 
renal cnlcwU which, hoMoser, and this should he particularly stressed, in the 
majority of cases have occurred a long time before and play no decisive role 
at all at the time M-hon the patient is examined and the diagnosis made 

Extraordinarily frcfiucntlj sjiontancons fracture is reported as the first 
sign of the disea.se nhich is often the only reason for eonsulting a p!i>’sician. 
Roentgenograms often reveal skeletal changes of the Recklingliniisen tj pc (cysts, 
hroMTi tumors, softening of the skeleton chariicterlzed liy deformation of the 
long tubular hones) 

Other criteria of hyperparathyroidism are hypercalcemia, hj’pophos- 
phatemia, hyperealeiuria and liyporphospliaturia, increased phosphatase in the 
blood scrum 

In case on encapsulated tumor is palpable in the neck region this is usually 
part of the thyroid gland since parathyroid tumors only rarely offer palpatory 
findings (sec under technique of parathyroidectomy). 

VThere a parathyroid tumor could lie rcmovcel operatiiely, it Mas particu- 
larly the negafne calcium balance that was rapidly normalized The calcium 
level of the blood soon dropped and the calcium elimination in the urine 
became leas Within si\ to twelve months the hones shoMOd an increased 
calcium content and their stmeture gradually become normal. This fortunate 
development is not, however, eneonntcred invariably. 

DEVTLOPMENTS AFTER 1932 

Verj' probably, the synopsis of cases given prev iou.sly includes only the suc- 
cessful ones Very little is known about the proportion of failures and Churchill 
was presumably right when he said, "A brief period of confusion then followed 
during which .surgical endeavours were controlled by neither pathological find- 
ings nor chemical data In thc'r eagerness to c.xplore a new territory surgeons 
hocamc incautious and floundered in a field beset with pitfalls and blind allev's ” 

Churchill and Cope, though, in 1934 reported eleven operations In all 
of them an adenoma of one or two parathyroids vvas found which had to be 
considered the factor responsible for the derangement of tlie calcium and phos- 
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phons rnctahoYvna^ and normaliza&m was iarariablr acbiered after removal of 
llic adenoma. Attention was also draim by these anthers to the abnormal loeali- 
zation of the parathjroid tumors to which I referred in 1933. Churchill and 
Cope (1934) emphasized the danger with which operation is fraught in the 
presence of an abnormal localization and advised surgeons to be careful not to 
remove normal parathyroid tissue should they he unable to detect a parathyroid 
adenoma. 

The further development of parathyroid surgery as well as the study of 
hyperparathyroidism, as it were, lay in the hands of the staff of the Slassa- 
chusetts General Hospital where by a teamwork of all departments new light 
was thrown on all prohlema involved. 


Thus, in 1934, Albright, Bloomberg. Castleman, and Churchill were the 
first to draw attention to cases in which hyperparathyroidism was not, as it 
had up to then been the rule, associated with an adenoma of one or, although 
rarely, two parathyroids but that there existed a variety of hyperparathyroidism 
characterized by hypertrophy of the entire parathyroid tissue. Cases of two 
parathyroid adenomas bad already been referred to by Hellstrom and also by 
Hunter but these novel findings had up to then been nnknown. There was do 
adenoma hut a general hyperplasia of the entire parathyroid tissue characterized 
histologteally by "uniformity of the strueture, the enormous size of the cells, 
and extreme clearness of the cytoplasm.” On the strength of findings obtained 
in three cases these authors expressed the opinion that from that time on hyper* 
plajsia of the parathyroid glands with hyperparathyroidism sliould be regarded 
a disease entity. This seems justified particularly as clinically the three cases 
presented a number of similar features; the bone changes were completely over* 
shadowed by the "renal type” of hyperparathyroidism 


Cope, of the same gronp of investigator, in 3935 reported upon twenty* 
seven operations for hyperparathyroidism In this series the classical picture 
with one or masimally two adenomas occurred twenty-one times while the cases 
of "bypeTparatbjToidism associated with hyperplasia of the entire parathyroid 
tissue” had risen to six. Again, in the latter group, renal calculi governed the 
scene along with normal or nearly normal bone findings The disturbance of the 
calcinm-phosphorus metabolism is the same as in the classical type to become 
normalized after reduction of the parathyroid tissue. 

In 1936 the number of cases reported by Churchni and Cope had risen to 
thirty Ten tfi vasw. -wit- tfi Vwt type, skeletal findmgs with or 

^Ibout renal complications predomiDating while eighteen were the renal type 
tcith or without association with osteoporosis 

He tetlmiq™ of rodming Ibe Irpertrophirf poratbyroid tissoo 


• .4,11 Kein" worked upon. . . . . , 

“ 1 19 « Cope o»cs, a d.Mmrt aajor.ty of then the 

He, thmt-fe. ooneMed that tbe noal eompi.eat.oa of hyper- 
a™ ifim i no™ “»"><>“ mvo -emeat. He further pointed 

paratere.*® „,,aieat.on brioga soaP™ hyperpart.thyTo.i™ 

out that any Term aisfinguishing between primary and second- 


and he * - 
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It is noteworthy that this novel type of hyperparathyroidism had up to then 
been found only by the Boston group. That this was not due to regional differ- 
ences was shown by a report recently published from the Jlayo Clinic by Keating 
and Cook. In the twenty-four patients operated upon with the diagnosis of 
hyperparatbyroidism, the elaasicfll osseous type was the rarest, 66 per cent hav- 
ing bone changes and 92 per cent renal calculi as a predominant feature. For 
the diagnosis tlie decisive factor is the deranged calcium-phosphorus metabolism. 
In contrast to what had been reported by the Boston group, none of the twenty- 
four patients had the diffuse liypertrophy of parathyroid tissue as it had been 
reported there comparatively frequently, and all twenty-four patients had 
seasonal character is being studied (Ask-Upmark). Neither has the role of 
topography referred to. 

TllE CLINICAL nCTURE 

A classification of the various types of hyperparathyroidism may be made 
from different viewpoints According to the symptomatology, Shelling and also 
Kyser distinguished three groups of symptoms; 

1 Symptoms dos to hyp«rcaU«taisi 

a. muscular srealcitcss 

b. lassituda 

c. hypotonia 

d. «hrcn;c eonatipaUon 

e occasionally slow pulse and cardiac arrhythmia (m secere cases tachycardia) 

^ 2 Symptoms related to the skeletal system 
a pam ot bones and joints 
b cystic regions in the long bonea and acalp 

e. apontaneous fracturea 

d kyphosis, scoliosis, and deformity of the thorax 
e. deformities of the long bones 
f waddling gait or inability to walk 
3. Symptoms dae to transportation and excretion of calcium 
a. polywna and polydipsia 
b enuresis noetuma and dyeuria 
c. renal complications 

It shall be shown later that especially the renal symptoms have recently 
gained particular importance and often dominate the scene. 

When describing the development of the disease we will have to deal with 
the most frequent type of hyperparathyroidism, that more or less progressively 
developing typical condition referred toby Lievre as “forme typique evoloutive” 
covering the majority of cases of hyperpaiathyroidisra 

However, in attempting a classification both pathogenesis and symp- 
tomatology should be taken into account. 

, PRISIABT HTPEHPARATHYROIDrSM 

Let us, first of aU, consider the type we should like to describe as primary 
hyperparathyroidism, falling into the followup categories : 

1. The classical osseous type caused by the presence of one or two para- 
thyroid adenomas 
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Bioclicmicnlly the osseous iMv «f iirimno' U \w\n\W 

quite well <lenn(sl Otumnii n-j>«rUNl, in llie 01 nut <)f H-l enscs ol hyjnr- 
cAlccmhi ho imhlisheil. disliurt mul «en i-xin-me vnlues n{ met 12 0 ms. per 
100 0 e. Only it, ns it oeriirs in the iMe stasM of the ilisease, renal insnfilciency 
siiiKTxcnos with rctentiou of pWpliatt-s \\nf* the increase in the sentm of 
calcium tlisapponr. In easi-s of thU km*l U is of iujpnrtnnco to «Ietemuuc the 
inor,;anic piiosphnnis nml the mmpn^tem rntroirvu in «iriU-r to yet n clear idea 
of tlie condition. 

Since hy)>erenleeinia is i\is»» eneonntensl in other l«*ne diseast-s (muUiple 
mjelomas, cancer inetastashl, it cannot in itself he rcRftrdcd a charncteristie 
of hyiH'rparatlis r<««lis5n 

In tlic opinion of seseml mtthors hypoplwwphatemia is a tvUaMo Kuuk in 
the diagnosis of primnrj- lij jw^rjiarAthymulism. U it oecurn toiretlier with hyper- 
caleemi.i, tlie diaguosU is estahlLsUwl However, in the pn-seticc of renal m- 
sv\(n<iency the inorganic phosphonis m the senun usually allow-}* n marked in- 
crea-so. Serum phosphatase U lugh in t*rm>ar}- hyperparath\roi<lism. especially 
in the ultimate >tase (usually 8 to -10 IhNiansks uiiitH). It is worthy of note 
that thw holds tnie onl.s of the osseous lyiu* of j»rimnr> hj iierp.irntli> rohlism 
(sec vimler renal tji"-'). It H in Rciieral iii*|je.sti\e of di'ralelfiention of the 
skeleton nud thus not onli chanieterislic of hjiHTparnthxnmlisin. 

In primarj* Ii>[H'ri'arathjroi*Iism the caleiuin ami jdmsphonis halniicc it 
negatne, whicli means that coiLsi«ler«Wy Knsiter ipiantities of enleiiim and plios- 
pliom arc eliminated in the urine than would e*»rresp()ml to tlic ealciiim and 
phosphoruA intake As soon as is’iul iimiflicieney sets in, the calcium elimination 
in the urine becomes reduced while Krealcr <|iiaiUiiies are eliminated in the feces 
(Albright, Auh, and Bauer) A iiegatiic calcium and phosphorus halanee alone 
IS not, liowcser, chnmeten.stic of primary bypcrpariithjroidism.* 

On perusal of the literature it appears that cieii today, after it has been 
established by the Boston group that the venal typo is stcaddy increasing, in the 
international literature the cla.ssical type of liyjwrparathyroidism is the most 
common. 


•VlefatdlTiB Ui« surlous VVocWsnUnl «»(Hrts rtltrrtil to. U aliouia b" 
Julie 8n<l lJoilnn*ky <19411 dowrrlbeil iv>r?n»l calcium saiuoa In the acruni, 
adults. S S to 10 S. fer children, 10« 1» IIS. loc Infahts, 10 5 to 12 0 

According to W'oodnrd 10 le 11 |cr ernt for adults Is norinnl ulthoug 
me. per cent havs been found In normal IndtvMuals. 

JalTe and BoiUnsky cnn^ldcrcl a saluc of at least II 3 for ailulti and 1 
normal -These saluci are to be un<Iersloo<l aa the number ol niinisrama per 


h) pophosphatc 
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From Table II it appears that the purely renal type without osseous olte- 
ment considerably outnumbers all the others. Even before, tliis type bad not 
been unknown ; it is only its extent that is surprising. 


Table H 



KO. or CASES 


Bone Disease 



Classie 



Dec alcifi cation 



Decaloification plus renal stones 



No Bone Disease 



Renal stones 

43 

S3 

Total 

78 

100 


Castleman and Jlallory (1935) reviewmg 23 of their ovni cases and 160 they 
collected from the literature (autopsy records) gave the statistics listed in 
Table III. 

After this continuous series of publications referring to the subject by Cope, 
and also by ChurchiU and Cope, isolated cases of renal primary hjiierpara- 
thyroidisra were reported by a number of other authors too, although usually no 
clear distinction was made between i!ie renal variety of osseous primary hyper- 
paratJiyroidism and that renal type so frequently reported by the Boston group 
as occurring without skeletal changes. Such cases have been described by 
Sehrumpf and flarbitz (1938), Higgins (1939) Powweather and PjTah (1938), 
Foulds (1944), Keating and Cook (1944), and Roth (1945). Excerpts from the 
case reports follow 

The case reported by Foulds, that of a woman who had had renal calculi 
in 1028, 1932, and 1930 but in whom the suspicion of hyperparathyroidism did 
not arise before 1943 when an increased calcium level of the scrum was de- 
termined, also included skeletal changes (osteitis fibrosa cystica). A chief-cell 
adenoma of the parathyroid could he removed 

The patient described by Keating and Cook in 1944 had had renal calculi 
twenty-five years before with yearly recurring attacks Twelve years before, a 
stone had been expelled He suffered from polyuria and polydipsia although 
the Sulkowitch test was at that time negative * 

Radiographieallj , shadows were present m both kidnejs in addition to en- 
largement of the kidney pelvis and calculi of the prostate Only later did the 
Sulkowitch test become positive remberton, who later performed an operation, 
found an adenoma of the parathyToid attached to the left upper lobe of the 
thyroid, the size of the adenoma being 25 by 20 by 05 cm Prior to operation 
Table m 


own CASES 


UTEAATPgE 


Osteitis fibrosa alone 

Renal stones alone 

Oste itis fibrosa plus renal stones 

•Br Uie Sulkowitch t 


n be determined The t 
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the calcium level in the serum was no higher than 11.9 mg. per cent, phosphorus 
2 9 mg. per cent, and phosphatase 8 1 Bodansky units, while after operation 
calcium was 8.4 mg. per cent, phosphorus 4.2 mg. per cent, and phosphatase 4.7 
Bodansky units. Thus, for e.xample, in a review of 135 cases (I93G) Wilder and 
Howell found all of them to belong to the classical osseous type. 

Pritimry Hyperparathyroidism, Renal Type Caused ly Adenoma. It has 
already been pointed out that renal complications are likely to appear when 
hyperparathyroidism persists for some time. However, renal primary hyper- 
parathyroidism is the term applied to that variety which manifests itself first 
of all by renal symptoms even prior to skeletal changes. This form which is of 
utmost importance has so far been reported only by a few authors. Cope 
assumed that the first reaction provoked by parathormone does not occur in the 
bones, which could be verified in the majority of cases at the JIassachusetts Gen- 
eral Hospital. According to this anthor the most common type of hyT^erpara- 
thyroidism is the renal one (calculi) and is explained by the precipitation of 
calcium in the urinary tract In 1944 Cope reviewed seventy-eight cases of his 
own (See Tabic 11). 

The most striking feature of this case appears to be the fact that although 
the disorder had been present for twenty-five years no tynpical skeletal involve* 
ment was noted The negative Sulkowitch test was the result of a low calcium 
diet and it is said to be positive only in connection with a normal calcium intake. 

In December, 1945, Keating and Cook of the Mayo Clinic made a very im- 
portant publication reviewing twenty-four additional cases of hyperparath^oid* 
ism. After the authors had adopted the examination and observation methods 
of the Boston group, they were able to find, during the course of two and one-half 
years, the previously mentioned twenty-four eases while in the preceding four- 
teen years a total of only fourteen cases of hypcrpatothyroldisTa had been de- 
tected at the Mayo Clinic. 

These twenty-four cases were grouped by Ibc authors as follows 

1. Seven cases, 29 per cent, belonging to the classical skeletal type of hyTier- 
parathjToidism Three of them involved renal calculi and two others calcifica- 
tion of the renal parenchyma. 

2. Nine cases, 38 per cent, showing minimal or atypical demineralization of 
the skeleton. All these patients had or had had renal calculi. 

3. Eight cases, 33 per cent, having renal calculi without recognizable 
skeletal involvement. 

Summing up, therefore, bone changes were present in 67 per cent of the 
cases while in 92 per cent there were either renal calculi or calcification of the 
kidneys Fourteen out of the twenty-four patients had previously undergone a 
total of twenty operations for renal calculi so that it seems justified to search 
for hyperparathjToidism if a patient reports recurring attacks of calculi (Cope). 

The authors concluded l>y verifying Albright's earlier statement: (1) 
Hyperparathyroidism is more common than generally supposed; (2) renal in- 
volvement is more freciucnt and ^agnostically more important than osseous in- 
volvement; (3) every patient who has renal calculi should be suspected of having 
hyperparathyroidism. 
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Stiulj-iiig separately the purely renal eases without osseous changes reported 
by Keating and Cook and Churchill and Cope, as well as by Cope alone, and 
comparing them with those of the classic type, it Is first of all noticed that the 
biochemical elianges are much more pronouneod in the classic skeletal sariety. 
Tliis applies in the same measure to the increase of the calcium lesel of the serum 
os to the lowering of the phosphorus and the increase of the phosphatase values. 
Keating and Cook, fore.xampJe, reported ealciuni s nines of less than 125 mg. per 
cent in tweh’c out of (wentj-foiir eases. Of a greater diagnostic value, although 
not so distinctive, arc the low plinsphonis proportions In the purely renal cases 
the alkaline pbasphatase was norma). 

Considering that in the second group, too, the radiograms showed only de- 
caleifieation or fihrosis of the skeleton as detcrmineil by Camp and Oehsner and 
that in the tliird group the liones were altogether normal, we should ask ourselves 
with what degree of certainty the diagnosis of hyperparathyroidism can be 
established. Thus, opemtions were for the greatest part performed only on the 
strength of repeatedly determined slightly changed biochemical values and it 
should not .surprise vis that at the same time when the twenty.fonr patients with 
hypcrpavathjToidism were operated upon with positiio result, six others under- 
went operation hi which the suspicion of h.vperpamthj roidtsm could not be 
verified. The question is whether it would not l>e adviioblc to include still other 
diagnostic methods as. for rvampJe, the ehronnvia Inst or the Hamilton tost 
(SohwnrtH, see Baiiie niul Rhoire). 


In tliosc cases in which operation gave a positive result it was always an 
adenoma (in one of tlie eases two) that was found. None of the patients had 
hyperplasia of all parath.vrowls, wliieh adds to the value of these findings. In 
three of the patients the tumor could l*c paipnird prior to operation. In all 
of them Its localization was at the neck and never in the mediastinum. 

The dncrgoncy hetween those findings and those reported by Cope (20 per 
cent of oases with tumors in the mediastinum) K noteworthy 

Jlieroseopiealfy, the renat type of hypcrparafbj roidfsin is not distinguished 
fnim the ckissical one by iirepvindcrancc of any kind of cells in tlic histologic 
sfnielure of the adenoma. 

Following operation flic ealciiini level always dropped considerably and the 


pJiosphorus values returned to normal. 

The establishment of a renal type of priwuiry hyperparathyroidism has 
thus become an important elinieal-patliologie fact. Its diagnosis is possible only 
by careful observation and repeated biochemical e\amiuatw>ua The Sulkovvitch 
test considerablv facilitates the diagnosis By discovering hyperparathj roidism 
in cases of this kind, although we cannot spare the patient a renal operation, 
vve are probably able in a number of eases to forestall recurrences 

It seems, therefore, opportune to discuss the relationship between nep7(ro- 
Jiihiascs and hypcrpmath.jroidism. It has been pointed oirt that m the classical 
type of osseous lij perparathyroidism of long standing, hthiasis supervenes and 
nnv by way of uremia be responsible for a fatal outcome I saw this happen in 
cie in 1926 and also in 1932 Here hth.asis mv.st be considered the 
Jlal sH-c It lias, however, also been observed that calculi were the first sign 



RECCNT ADVANCES IN synCERY 


405 


of hyperparathyroidism even preceding osseous changes Snapper (1043) com- 
mented as follows on the purely renal initial type of hyperparathyroidism: 

The human skeleton contains approxunntety 500 Gra calcium. Zven in the 
presence ol a markeilly negatiTC eateinni bnlanee the daily loss of calcium does not 
exceed about OS or maximally 1.0 Gm. Thus sereral months or e\en jears m.ay 
elapse before changes become apparent in the bones. Put tins is also tlic reason 
why skeletal changes may he preceiled by lilhiasis owing to the eacrction of calcium 
and phosphorus in the urine. 

We are thus confronted with the question as to w hether by abolishing the 
state of hj’pcrparathjroidism, that is, by remoting a parathyroid adenoma, wo 
arc in a position to forestall the further fotmatton of renal calcvtli and to reduce 
the number of relapses after operation for calculi 

Naturallj", recurrences after operations for calculi have been reduced with 
advancing technique In 1915 Caliot and Crabtree reported 5G per cent of 
recurrences after nephrotomy and 51 per cent after pjelotomy. In 1022 Barney 
reported 32 per cent for the same hospital Dy 1924 the number of recurrences 
at the Jlayo Clinic (Braasch and Foulds) had been lowered to 10.79 per cent. 
Other authors listed 14 9 per cent, after pyelotomy, 32 per cent after pyelo- 
nephrotomy, and 20 4 per cent after nephrotomy (1937). A synopsis of results 
was gisen by Clement in 1940 As a m.atter of course, only part of these cases 
can he attributed to hyperparathyroidism since infection, stasis, operative 
ttauma. and other unknown svxstamc<l traumas certainly play an important 
role althougli we do not know to what extent 

Houever, in 1034, attention liegan to concentrate on the relationship be* 
tween renal calculi and hyT>crparathyroidism. Barney and Jlmtz pointed out 
that in 4 to 5 per cent of cases Uypcrparatbyroidwm plays an important etiologic 
role in lithiasis Griffin, Osterberg, and Braasch attribute only 0 2 per cent of 
their cases of renal calculi to hyperparathyroidism, based on biochemical ex- 
aminations of 1,026 patients Cope reported 10 to 15 per cent According to 
Keating and Cook ea.scs of renal calculi caused by hyperparathyroidism con- 
stitute but 2 per cent of the total for the pencil during which they studied renal 
hyperparathyroidism Snapper pointed out that in Amsterdam oxalate stones 
are much more frequent than calcium pliosphate stones None of his patients 
with recurrent stone attacks, howexcr, presented hy’pcrcalccmia or liypcr- 
calciuria. 

My experience at a hospital in Palestine where, as excryxvhcre in the 
Near East, renal ]ithia.sis is extraordinarily common was a similar one For a 
long time we ha\e tned in vain, lately by means of the Sulkowitch test, to estab- 
lish hypercaleiuria in recurrent renal calculi, recurrences occurring here in 
Palestine after operation in. 20 per cent of eases None of the cases so fat yielded 
the least indication, in history, clinically- as well as biochemically, of hyper- 
parathyroidism In some cases the Sulkowitch test was slightly positive, but 
subsequent biochemical examinations (Ca, P) revealed nothing pathologic 

In only- one autopsy made on a patient who had suffered from calculi and 
had been operated upon in my department was a parathyroid adenoma detected. 
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The hiMory wns that of a mnn 45 yron of a^'c nt the time of his deilli. lie fame to 
Palestine five jears before ntnl soon aftentan) he e*pericBfe<l urinary trouble for tlie first 
time. The symptoms were typiea! of stones In the Vidney ami htadiler. About two yrars 
before he had been operated upon, stones being remored from tlie left kidney by nephrotomy 
and from the urinary Madder by a secUo atta. After the operation the patient felt well up 
to two months before death. 

He then had an atlnek of renal eolic on (he right side, whirh was the side not operated 
upon. A roentgenogram was taken whieh reaeaW the presenec of large stones in the right, 
smaller ones in the left kidney 

A right nephrotomy was performed and a large stone remorisl which had broken up 
into three fragments. The ehemleal laboratory reported that the stones were composed chiefly 
of ammonium magnesium phosphate 

The patient ses’meJ to reeosef satisfactorily until nn apparently latent intestinal infec- 
tion (bacillary dj*enlery) manifested itself on the fifth ilay after operation Prom that time 
on rise in temperature, diarrhea, and eoMapse eause<l a steady downward eoursc for the next 
scren days until the denlh of the patient. 

An autopsv was performed. Neero'ing eolitis anl bronchopneumonia with abscess 
formation were c*tablishrsl as the eauso of death. 

The most interesting findings were those in the eeraienl region. The thTreid gland 
appeared normal except for a small adenoma in the right lobe and uioderntc enlargement 
of the pjrainidal lolie Near the right lower pole of the gliind on o\nl nodule was dis 
eotered connected with the thiroid gland by a stalk whieh was composed of Mood trs*cl8 
nnd fat tissue 

On hmtnhme examination the describe*! node prosed to bo composed of parathyroid 
tissue. There were no fat or oxiplnle cells present as wight be expected in sicw of tliO 
pnticnt’e age The no*le was composed mainly of chief eells and of the so called water 
clear cells 

It was ileeided that this wiis a (rue adenoma of {mrathiroid tissue, and, therefore, 
most likeli primary Inperparathyroi-lism. nr"r« fr""' h'stologic considerations, mainly for 


1 The sire of the parathyroid no.lole was much larger than c\er seen in cases of see- 
ondarv hyperplasia of the pnmthtfoids eneountered in different conditions of the skeleton 
ox well Bs in chrome nephritic lesion* 

2. There wa* no enlargement of the rest of (he parathyroid tissue which should he 
expected in ea*e of secondary maol'cment of (he glands.* 

The X ray picture of the luiiilur spine, the pelti*, ami the hip region was negatire 

In Viciinn, atlicrc I iisctl !t> I c\plorctl the neck region operatively 
and rcarchcd for a parathyroid adenoma in two cases of recurrent renal calculi 
(Mnndl 1938). nioclicmic.slly there «as no indication of liyperparathtToklism 
and tlic’ hours were aKo nonna) 1 am unable to ffhe exact details of the one 
case I have been m communication with the second patient, wlio now lives 
in New York 


The hislory of this patient, who bad been In a Oermnu coacentrntion camp where he had 
b„. 1 . both ..a., ana • mal tola .! ,,„,1 .. boll, 

k.anoy. lotto lo HJO The .toot, rnn.-t-a of ck..m .ol fbo-pbott. Oo oportt.oo ot.lhtt 
. p.r.lb™.a .aoooo.. too bn't'loaP'’? •'» I"""'!™'' Tbtoofo,, ,t 

^ ,11 .hflTf, were actusHy fowr normal parathyroid glands, two of them were 

was concluded (hat patient wrote from New York that he had 

removed. Four years thus meapable of attending to his business and 

become worse. Lad frequent <wlM«, ona uos r 

was confined to bed. .. 

., ^ . n, irnf.«r or I "* Histology for kindly plac- 

• I am obliged lo Dr. Ungur of i . f , . 

Ing this autopsy record at my maposs < r 
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Eadiograma taken at this time, compated with earlier ones, showed marked increase of 
:one formation in both kidne 7 S. The stones were now and then expelled with or occasionally 
ren without colic. According to latest results of examinations the renal function was never 
lieless satisfactory. An acid diet was prescribed for the patient and he was advised strictly 
1 avoid calcium and phosphates. The kidney pelvis iras irrigated with trypaflavine Acidifica- 
lon of the urine proied difficult He had often been advised to submit to operation but this 
peration had never been performed. 

In Vienna the findings had been as foUows: Seram calcium 10.8 mg. per cent; phos- 
horus 2 95 mg per cent; calcium in the nnne 103 6 mg per cent, phosphorus m the unne 
0.8 mg From New York the following data were received: creatinine 1.04; nonprotein 
itrogen 30.Cj calcium 11.2; phosphorus 284; total protein 6.04; phosphates 24 Since 1942 
.othing farther has been heard. 

The relationship between renal calcnli and hyperparathyroidism is of 
xtraordinary importance and in the future the detection of primary hyper- 
larathyroidism in a greater number ol cases may possibly help to an appre- 
;iable extent to avoid tbe recurrence of calculi. However, it would be of even 
greater importance to forestall a further osseous development by an early 
bagnosis and early institution of treatment of hyperparathyroidism 

It must be mentioned, that, apart from colcnli caused by hypercalcemia 
ind hypercalciuria, these pathologic changes may also be responsible for the 
precipitation of calcium m the renal parenchyma (nephrocalcinosis). Cases 
)f this kind have been desenbed and collected from tlio literature by Albright, 
Braid, Cope, and Bloomberg. Those published after 1934 have been reviewed 
by Snapper (1943) 

The Oastrointeslinal Type of Primary tlyperparafhyroidism Caused iy 
Adenoma or Hyperplasia of ihe Parathyroids — is not yet certain whether 
there exists a gastrointestinal type of hyperparathyroidism similar, for exam- 
ple, to the renal type in which the other classical manifestations are pushed 
to the background and gastrointestinal symptoms dominate the scene. LiSvre 
(1932) uas the first to describe a variety of hyperparathyroidism with severe 
gastrointestmal manifestations which he witnessed in two of his patients who, 
however, otherwise had the classical osseous type In both, a parathyroid 
adenoma was removed with good result 

In Lievre’s second case there were major crises at intervals of about a 
fortnight during which the patient, under constant vomiting, was intolerant 
to any kind of food 

Lievre’s third patient also developed crises gastriques recurring every two, 
three, or four weeks characterized by vomiting and painful abdominal colic. 
This patient, however, also had classical osseous hyperparathyroidism with 
parathyroid adenoma. 

Similar eases have been described by Hunter, Pemberton, and Geddie, 
Barr, Bulger, and Dixon. One reported by Ask-Upmark included considerable 
congestion and retention of the gastric contents when a roentgen examination 
was made because of gastric symptoms accompanying hyperparathyroidism. 
However, all cases outlined here were of the classic type associated with 
gastrointestinal manifestations 

A different condition is that referred to by Morelle His patient had 
been admitted to the hospital with intestinal obstruction and all signs of ileus. 
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T?rc cnicium le^el of (he serum 197 mg. per cent. After this had been 
istablislicd, an e-xninmation made of the skeleton vhcrc, honc\cr, only 
modernte il( calcification was found. Since vomiting incroa.sed in intensity, 
the neck region was explored opemthcly and n parathyroid adenoma detected. 
After operation tlic patient rapidly recovered and all sj-mptom-s disappeared. 

Snapjicr (1940) fjuoted from the Dutch literjiturc a similar ease reported 
upon hy Be.vcnnk Here, too, the condition «ns clinically cliaraeterizcd by 
attacks of xoinititig. Calcium in the ^e^um was 19.3 to 21.0 mg. per cent; 
phosphoms 2 0 to 2 0 mg. per cent. X-ray findings were normal. 

The skeleton and kidneys lieing normal, the two eases mast be considered 
ns typical gastrointestinal tj|ves of liyiierparathyroidlsm. 

Renewed attention has roeiuilly been drawn to this form of hyperpara- 
thyroidism hy Rogers, who deserilHsl two patients ha\ing a rather acute couree. 
In Iwth, autopsy re\ealed dumlenal nicer. These two ca.scs arc interesting 
hocause of the o\orlnpping of the two diagnoses, ulcer and hj'pcrparathjToidism 
((iiitman and 1‘nrsons), ami further lieeaiiv? of the fact that in hyperpara- 
thyroidi'm n diet rich in ealetum and phosphoms ns it is pre.sern>cd for ulcer 
may aggravate tlie general s.xTuploms of hyperparathyroidism. The danger of 
this diet in the presence of li.v|»erparathyroidism has also been emphasized by 
Hunter and Auh, Albright, Rauer, Clafim, and Cockrill. 

In one of Rogers' two ea.s«*s, Imtli nggrnsnle«l hj nicer diet, an adenoma 
and m the other primar}* hyperplasia of the pamth.'roid glands was found. 

Vrimanj Ihjprrjilasia of alt I'aratkijrotd Olands ll'iVA Ossfoiu, 
or (7(is(rotn(fitin<i( /iiroiicmrwf. — The whole concept of hj’pcrpnrathyroidisin, 
implj ing a rejection of the idea of a compensatorj’ parathyroid hyperfimction in 
certain osseous diseases, Jia.s lieeonic confiiseil by the fact that there may' also be 
a primary diffuse JiypcrpJasia of nil parathyroid glands creating a clinical 
picture exactly Kimilnr to that eauseil by isolateil adenomas The same applies 
to the projsonce of two or seserol adenomas. lAcn licforc 1934, when Aibnght, 
Bloomberg, Castlcman, and Chim-hill were the first to refer to three cases of 
this tjpo iiarticiihirls. autojisy records had Iwn made asailablo in which 
Osteitis fibrosa gciieralisata was as.socialed with multiple adenomas or enlarge- 
ment of all paratloroul glands (Schmorl, Jlclincus. noffheinz, Oocdel, Paul, 


Bergstraiul, and Ilnnkc. 

Tlicre was also reference to two operations: Hellstrdm, in 1931 after 
hn\im’ rcmo\ea one parathyroid adenoma without success, on the occasion of 
n second ojicrntion found another one, the removal of wliich effected definite 
cure In a case published by Iliinter in 1931. operation rescaled two normal 
parathjToul glands but also two adenomas which could be removed while the 
iiorlnal organs were left untouebed. A similar case was described by Abel. 
The clinical aspect of all tlicse eases was that of the classic osseous liyperpara- 
tlivroidism (sec Alhiight and associates, 1934). 

' However the cases published by Albright and co-workers in 1934 with 
hviK-rnlasia of all par.itli.VToid glands presented quite a new picture, markedly 
different from that known up to tiicn. The outstanding feature of these eases. 
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os it nppoaml, wiw tho nssociation ot Iiypcrplasia of tlic ciilire pnratliyroid 
tksiip with the renal foim ol hyiuTi'amtlnmulisni in tlio iiliMneo of niiy 
si^n of o^voous iinohmietit. This nloiu* at first let it appi.ir jiistific<I to opeak 
of a separate inrietv of tlie ilisoaM* Ah a raijsatiie fnetor at that time an 
nmleriyins pitiiitarj (hsonler was suwstwl stimnlatins the fiitietion of the 
entire parathiroid si.stim so that more linnnoiu* mjih prmliieed than reejuired 
h\ the orKaULsm U was jounUsl out lliat lustnlo-juMlIy llio cases were eharaeter- 
iz(“d hj an increase of llie water-clear cells in contrast to the increase in tlio 
nmnlx'T of chief colls ns it o**ciirs tu OTtliiiars ndeiiomns This hyjHTplasia of 
the entire paratliymid sislem was later eornilHirated liy others althi)iii;Ii with 
ccrinm restrictions At the Massachiivlls tJoneral Hospital, in 1944, Tope 
found nmotiR liis seventj •ei'ihl patients uilli lijiierjiarnthiroidism seien with 
hyperplasia of a1) hnir parathyroid Klaiids, an oceiirreiiee that has lioen com- 
pared to a ireneral )i.\ perplnsia of the thyroid tissue in hyperthyroidism 

On the other haml. m 1944 (*o|ie |Miinle<I mil (hat the elinie.il picture 
of diffuse parathyroid hypirplasm wivs m iu« way difforenl from that of 
isolaleil parathyroid mleiiomas since all characteristics nrisini: from the presence 
gf an ntlcnomn were also enisnmtcn-d in diffuse hyprri>lasia (osseous and renal 

HcKardinff the cause of this hypeiplasia. (‘ope wax iinaltle to furnish 
further infoniintiou liejoiid the fact that the scnreli for ilistiirlinnees in the 
pituitary function had hceii in vam 

The Iustolfl(!ic picture desenlHsl l>y Cope. howe\cr. was the same as that 
referred to by Aihritfht and eo-workers in 1934: hyj>eri>lasia and liyporlropliy 
of the water-clear cells which occasionally hail aKsunicd si\ty times ihcit 
original size 

Cope pointed out that nl operation thcM‘ changes are easily recosnlzahlc 
but he recommended, noierthcless, niakiii!; frozen sections diiriiiR tlie operation 
in order to establisli tbe diagnosis l•cyond any doubt. 

It might be assumed tliat owing to the prci»ondcranec of the renal typo 
of the disease diftiise hyperplasia should be scry' common. Tliis could not, 
howcier, be verified by the studies pcrformcil at the Mnjo Clinic. Here the 
twenty-four ca.ses reported ujion by Keating and Cook (194.)) included twenty- 
three cases of isolated and one of multiple adenoma while none of them iiuolved 
primary hy pertrophy of tlie entire parathyroid tissue It should be recalled that 
the cases referred to by these authors were prcdominnntly of the primary’ renal 
type or at least of secondary lithiasis It was not before 1946 that Ivogers ga\e 
an account of the first case of primary hjTtcrpla.sia of tho parathyroid glands 
obsened at the llayo Chnie This was one of the cases with gastrointestinal 
manifestations and association with duodenal ulcer. Hero, too, the water-clear 
cells were encountered. 

Summing up, it may, therefore, be said that diffuse primary liyperplasia 
of the parathyroid tissue is much less common than isolated adenomas (Lage 
and Greene, 1943). Its clinical manifestations are the same as those provoked 
by isolated adenoma (osseous, renal, and gastrointestinal form). The cause 
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of this diffuse hyperplasia, although of greatest etiologic interest, is as yet 
imperfectly understood. The cell type characteristic of diffuse primary hyper- 
plasia of the parathyroid tissue is that of the nater-clcar cells described by 
Qetzova. 


rniMARY AND SECOKDtRT IIYrEnPAB.ATn>-KOII>ISM 


A short liLstorioal review may precede the discuMioti of thU important 
question. In 1D07, when Krdheim publishc<l tl)c important results of his 
studies on parathyroid “hyperplasia,” at first no difference was made by 
pathologists between enlargement, hyperplasia, adenoma, or tumor of the glands 
The condition was generally referred to ns hyperplasia and Erdheim himself 
(1907) mentioned it in his rciiorl of three eases of osteomalacia. But there was 
also reference to a “tumor” 3.6 by 2.0 cm. in diameter. Wicther a clear 
di.stinction was at that time made betu'cen osteomalacia and osteitis fibrosa 
Rcncralisata Is not clear. llyporplaMa o! this kind was, however, noted by 
Erdhcim and others in ostcomaljcia as w'cll as in rickets, in men and in rats 
where U had been produec<l cx|)crimeiiloUy. These olisenations which were 
then even extended to necklinghausen’s disease formed the basis of Erdheim's 
theorj', im])]ying that li> per]>lasia was here the result of the dccalcifieation of 
bones and, therefore, of a compensaioiy nature. Larger quantities of honnone 
would bo produced, warranting the normal ossification of the bones, and 
dccalcifieation nas halted 

When after the first sucees-sfiit parathyroidectomy a deei5i\e therapeutic 
effect was note<l I defined my opinion regarding the theory of this operation 
ns follows (Mandl, 1926); 


Important objKlions linrc t««n loado agniiut Snlhrim’s theory which followeil 
09 ft logicftl conclusion from hi* basic esporimcntal studies. First of nil, it seemed 
Olid that the suppoMd hyprrplas.a, ron-idcred ft rompenwlory hypertrophy by 
Krdheim, should m the vast mnjonty of <»*<* be found only la on* instead of 
sctcrol or ftU parathyroid glands. Doffbein* foniid no more than four cases, 

1 0 , 13 per <ent, in llio Uteratnre in ubich onJargomeDt Ms reported for more than 
one of tlie glands; and 83 per cent, therefore, presented inToWement of no more 
than one of them. Krdheim defended bis opinioa by pointing out that enlargement 
of ono single gland wns eofficinst to meet the exaggerated functional requirements. 

This explanation should, m my opinion, bo rejected since actually the enlargement 
of one single gland Is by no means *blo to control th* calcium metabolism m a 
way that no pathological manifestations would arise On the contrary, we know 
from observation and from postmortem studies on individuals who died from 
osteitis flbresa generalisata that in spU* of enlargement of one parathyroid gland 
their calcium metabolism had been eompletely deranged. It is equally impossible to 
wTMume that nature which usuaDy prondes so generously for the compensation of 
In abolished function should not make use, in un emergency, of the vast reservoir 
of the three romaming normal parathyroid glands. It might further be pointed out 
that m several cases the pamlbyroid enlargement definitely presented the character 
of a new growth Genuine new growth, however, can by no means be considered a 
compensatory action for an abolished function » 

The successful extirpation of the parathyroid adenoma seems to have 
verified my opinion. 
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On the other hand, Snapper Tras right when he pointed out that in view 
of the results of the first parathyroidectomy for Eecklinghausen’s disease the 
entire problem seemed simplified. Today it is generally known that in fact this 
only seemed so, and a general rejection of the idea of a compensatory secondary 
hyperparathyroidism is no longer justified 

It is a generally established fact, verified by experience from all over the 
globe, that Recklinghausen’s and other diseases are no doubt caused by primary 
hyperparathyroidism, which means that in the vast majority of cases one or 
two parathyroid adenomas or diffuse hyperplasia of the entire parathyroid 
tissue is the responsible causative factor. However, what cases develop 
adenomas and when hyperplasia of the parathyroid tissue occurs are not yet 
understood although there is no longer any question regarding their causa- 
tive nature. 

On the other hand, Erdheim’s theory has regained its validity for that 
type of case which on the strength of experimental and clinical studies must 
be considered a secondary hyperparathyroidism. 

This experimental secondary hyperfunetion of the parathyroids can be 
provoked in various ways, by D avitaminosis as well as by withholding ultra- 
violet rays from chickens, decalcification of bones and parathyroid hyperplasia 
were obtained (Doyle, Nonidez and Goodald, Higgins and Sheard, Sheard, 
Higgins and Wilder) The parathyroids grew to ten times their normal weight. 
Addition of cod liver oil, irradiation with ultraviolet rays, or administration of 
parathormone prevented this hyperplasia 

According to Oberlmg and Guerin, by raising chickens in the dark or by 
withdrawing calcium from their diet, parathyroid hyperplasia can be produced 
and 13 due to proliferation of the water-clear cells 

By means of a biliary fistula and a consequently disturbed absorption of 
fat, Duttmann, Tamman, Dieterich, and Loewy were able to effect decalcifiea- 
tion and secondary hyperplasia of the parathyroids (see Snapper, 1943) 

From a clinical viewpoint it should be emphasized that even today the 
parathjmoid hypertrophy existing in osteomalacia is, in accordance with Erd- 
heim’s findings, regarded as a secondaty manifestation 

Further, multiple myeloma may occasionally effect secondary parathyroid 
hypertrophy These myelomas cause dccalclfication of bones so that hjqier- 
ealcemia and hypercalciuria may develop and the picture of Recklinghausen’s 
disease thus may bo simulated Cases of this kind have been referred to 
repeatedly in the literature However, none of Snapper’s nine patients showed 
increased calcium values in the blood It is not particularly surprising that 
in the presence of myelomatosis, as soon as renal insufficiency superv enos, the 
phosphorus in the serum rises Conditions are here similar to those prevailing 
in primary hyperparathyroidism Regardmg differential diagnosis, Snapper 
pointed out that in myelomatosis the serum phophatasc values are not increased 
It must be admitted, however, that secondarj- parathyroid hj-perplasia develop- 
ing as a result of these biochemical changes is rare and that it is by no means 
a characteristic of this disease However, this kind of secondary hyperplasia 
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lias, for example, been referred to by Barr, Bidfrer, and Dixon. Similar find- 
ings lia\ e been reported by Piney and Uiach 

In extensne carcinomalOMs bone metasta^s, as a consequence of maligant 
disease of the bone, tbc destruction of the skeleton is similar fo that of the 
prexionsly mentioned disorder Occasionally hypercalcemia and hypercalciuria 
may also develop I have seen two cases of this kind in which, however, 
autopsj- revealed no livqicrplasia of paralhytoid tissue Important data regard- 
ing that point liave, hovvtxer, liccn published by others. Thus, for e.xample, 
Jlason and Warren gave an account of a patient on whom an operation had been 
performed for mammary carcinoma five years earlier. The radiogram .showed 
carcinosis of the entire skeleton Neveifheless, the neck region was explored 
operatively and motnstases were deteetcsl in the thv-roid and paratlijToid In 
tliese aulliors’ opinion the marked degiee of In pcrcaleemia in this ease either 
wiis connected with an associateil livi>crpaialhvroidism or, on the other h.ind, 
was due to the extensive destnvetion of liones I am inclined to share the 
latter assumption ns beins the more probable one 

An execptionnl ease is that reported li.v Klemperer since this author was the 
only one to detect n parathyroid adenoma instead of diffuse hyperplnsia of 
all parntliymids secondary to bone roetasta-sos after niammni'y enreinonia 
Destruction of the bone tissue was complete and had in Klemperer’s opinion 
been re.spnnsiWc for tiie formation of one isolated parathyroid adenoma As 
I pointed out in 1!)26, compensatory hypertrophy is eoiieeivablo only if it 
involves tlie entire parathyroid tissue and it appears that here, in aceordaneo 
with Snapjier's view, wc arc dealing with a “mild degree of Recklinghausen’s 
disease with a parathyroid tvinior’’ in .addition to extensive hone metasta-ses 
after nianiniary carcinoma 

The following ease described hy Ren-.\sber (lil39), therefore, represents 
a logical development. 

\ mnw 5S y«St* ot age was admitted to the Uospitst with vague coniptnint' Radiograrhy 
re»e.vled a lirgc wultilocuhr erst of Ihe right humere*. while the «lnill showed multiple areas 
of rarefaetion .\ simiHr pielore wov found id the Iwues of the peKi«, the right femuT, and 
both fibula^. Although everything poinleil in a direction of bone metaMs'C*, hypcrpiretliT 
roidi«m could not be escluvleil Continnoiw exsininnlioos after n test diet rcresled pcrsiitrat 
hjpernlcemi i nod low plio^pJioms lercN in the bIoo<l m mhlition to hyperealeiurn There 
fore, an operation waj performeJ and at the right side of the neck two markedly enlarge.1 
pnratlivToids were found and remored AUboagh the patient survived the operation the 
calcium level of tlic blooil rennined oncTungcd Since the condition was not improved, a 
second orernwow wvi done la order to detect similir changes on the left side of the neck, 
but without result Ten months later the patient did, no autopsy was innde 

The ca.se was one of seeondaiy hypertrophy of the parafliyrokl, the lemovnl 
of which, therefore, was Tmbkelr to effect improvement 

The eases outlined in the foregoing are more interesting in n differential- 
diagnostic respect than reganimg the secondary liyiieiparafhyroidism which 
may oeeasionally ajipcar in siieli cases 

yioTO important and frequent are those eases which today domin.sfe the 
field of secondary- ]iyi>erparatlirroidlsm. in which either in children or in 
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Eadie^TifijeAlJy tte bouM «*« wreU; iXt-'e m sjfttifr sar osiw=as 

Ti« ‘'<Jfsr5s»” coEji}1««J a rr'Wrf (122 ca. isKevJ cf 15’ ea. 

deficient weight (222i kg. instead cf 49 Vg ) 

The synopsis gi^ en ia Table IV sefnis important from a prarJal 
iUustnitiag the main differences I'cttrccn primary aad soeondary 
thyroidism. 

In a diagnositic respect eoaditioas are net so simple as h 
from Table IV, otring to the fact thai in primary and abo ia 
paratlij roidism, in the fomer especially as a nsuU of latest Rnies, i? rrs 
character of the disease .so fre<iucntly holds the foreground. If s rclcri 
suffering from hj-pcrparaihj mdisn caused by parathtToid admxat. Is rr 
dctclop renal insuflleKncy ai a comparatnely early stage wLi*i fctrgr.' 
stimulate an c\cn more promcmml h> perfunction in the parsthyr.u3s. Itl* 
\va> the degree of (i.\j>er}>.«rath'T»udL''m may not only become bttrsi**! in- 
difference between pr»mar\ and vcondaty j-arathyroid hyperfcs'*j g t;^ x 
eome blurred <ln the ollw r I and as |<omt«sl out by Jaffe, in a m.s- ram: 
as one of sccondarj bMwn'^^f^thjroidtf-m sul>sequcnt to renal dis»as», t.i •» 
thyroid li\ perfunction ma\ U-es-n'i «Kxcosshc that it exerts a Ci?t«2 afr- 
on hones os well os on the alnadj existing renal mstifTicicncr, Hct h wr'? 
stiidiM arc of no grt'ui aiail as it is .seen, for example, in a a.se rmw" 
Cope in ID+l 

A Bflfi, aged C8 yeirs es*e*w) ils tc*p.ial ApnJ ??, JM'', t» it«rie y tc y 
ihcrapy to a linsol cell tat' itotca of ih.* He l»1 stlitlewJ tosjlaiati; fc ui 
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one and one half years weakness, especially of the legs, had been progressire, and for the 
preTious few months the patient bad been bedndden. Neurological study showed no reason 
for the Weakness- 

Lateral roentgenogram of the sknl) ^owed diffuse small rarided areas. Spine and 
pelvis nore diffusely decalcified with a single eysthke area in the second lumbar vertebra and 
another in the crest of the ileum. Diagnosis was mnitiple myeloma. 

Chemical findings revealed no Bence Jones protein and no elevated scrum protein as 
would be eipected in multiple myeloma. Blood serum calcium level was 11.2 per cent, serum 
pho'phorus S 3 pet cent, and phosphatase 17 1 Bodansky units. There was a moderate amount 
of calcium in the urine and intermittent albamin Scrum protein was B4 Qm , nonprotcin 
nitrogen 29 mg., and uric acid 6.6 mg. 

A tentative diagnosis of pnmaey bypcrparathyroidisfa with secondary impairment of tlic 
renal function was made. Upon repeated examinations, calcium and phosphorus values were 
practically unchanged. The phosphatase rose farther to 19 to 22.5 units. Later roentgeno 
grams showed decalcification of the bones of the extremities The medical service decided 
that the patient probably had primary renal disease with secondary liyperparathyroidism. 
The surgical service on the other hand, judged the hyperparathyroidism to be primary, basing 
the decision on the slightly elevate*) serum calcium level (11 3 mg at the highest). Had tlio 
parathyroid overactivity been initiated by the phosphate retention, the calcium level should 
still have been below normal Operation naa not advisable, however, since the renal disease 
had progressed to such an extent that some degree of hyperparathyroidism was thought aeecs 
sary to maintain the calciotn level 

The elevated phosphate level would depress the calcium once a tumor was removed and 
the other parathyroid glands would undergo secondary hyperplasia. One form of hyperpara- 
thyroidism would be exchanged for anotker 

After discharge, the patient entered the hospital sgain on May 16, 194S, with a diagnosis 
of pyelonephritis to which he succumbed on Jane 6, 1942 

At post mortem exatniaation, an encapsolnled adenoma of the right upper parathyroid 
ivas found, measuring 22 by 6 mm and neighing 24 gn The three other glands were 
noraal. Giant cell tumors and cysts were found There was decalcification of the nbs 
The kidney parenchyma had been severely damaged There was calcification of the lungs. 

This patient illustrated the difficulty of making a diagnosis between primary 
and secondary hyperparathyroidism in the presence of impaired renal function. 

The post-mortem findings proved that the primarj' form of the disease 
was present since he had an adenoma of the parathyroid and three nninvolved 
glands 

Although there is today no longer any doubt as to the existence of a second- 
ary type of hyperparathyroidism, it should be borne in mind that it is extraordi- 
narily rare and should be taken into account especially if the leading feature 
of the clinical picture is renal disease (setting aside the destructive bone diseases 
referred to previously) 

CASE.S OF HYPERl’.VRAYKVROIDl'iM \VJT« RPFCIAL CUSICAI, FEATURES 

Jlention should be made of the fact that hiTierparathyroidism may run an 
extremely protracted course and parathjToid tumors may be present without 
provoking any clinical manifestations while, on the other hand, there is a very 
acute toxic tj-pe of hyperparathyroidism that may very soon become fatal. These 
arc the two extremes but arc both of great importance. 

Silent or Inactive Tumors of Pnrattyroidj.— Cases of this kind listed in the 
literature up to the year 1932 have been collected by LiSvTc with addition of one 



of his oi\n eases. These cases sicrc reported upon hy Leri, Faiirc, Beaulieu and 
Riippc, Leri and Linopier, Pareira and Dc Castro Frcire, Ilirsch, and Willich 
The latter pa\e an aeeoimt of the case of a woman 5G jears of age who had had 
sjTuptoms for twenty-si'c years, after which spontancoas cure occurred. Since 
then cases of this kind ha\e again and again lieen reiwrted. Thus, for esample, 
Keynes performed an operation in a 5»Q-year-<»Ul woman on a hard swcUing of 
the left side of the neck, leniosing the growth, which showed no atfaelimcnt to 
neighbonn" organs The tumor weighe«l Ifi fim and had, histologically, a nor- 
mal parathyroid structure lonsisting cacliisuciy of osyphil cells. Radiograms 
of the skcloltin made after the npeintion repealed nothing of importance. Kejiies 
thought he was dealing with an inaetne (urafhtroid tumor. 

Barker .nnd Brines deserilKsl the ease of an IS-year-old girl who had com- 
plained of ahdomninl symptoms and on ulioin an iijipcndeetomy was performed. 
Tlie autliors suhse«j\iently remwsetl a tumor. 25 em in diameter, at the le\el of 
the cricoid cartilnge The inicioseopie dungnosis was liypcrfiinetioning para- 
thyroid adenoma 

Roentgenograms taken later sliowcil, in sanons jiarts of the skeleton, fine 
giamilar mottling c\en iemling to e>st foimatioii in four sites Another roent- 
genogram taken scicn moiitks later showcil that llie cjsfs had ranished. 

Spontaneous cure of osseous h.vperparalhyroidism was reported by Oestling 
Occasionally after a poruKi of appatont icrnksion tlie process may resume its 
proBressne chaToeter and become fatal (l/mden). 

In roluim’H case the patient, after sixteen years of suffering from sj-mploms 
indicative of hyperparathyroidism, developed— in the author’s opinion, owing 
to the fact that the disease was not recognized — a tumor in which tlie operation, 
although it was done late, ncienlieless was done m time The tumor was found 
in the mediastinum The ease had heen of the osseous and renal type 

Acute toxic oiid Cachectic Tyjtr* of llifi>cri>aratli>iroi'Um. — Eien LiSsrc in 
liLS monograph lefcrred to n forme cachretique de I’ostco^c parathijroidienne, 
adding several examples At .n comparatisely early time (1S31) such a case was 
dcserihcd hy Bergstrand 

Two similar eases of this/ornic cachciique weie dcseril»cd hy AVnnke (1930). 
Ilis first patient died within six months after treatment by curettage for local- 
ized osteitis fibrosa winch bad liccn localized four years prcMoiisly. On autopsy, 
osteitis fibrosa gcncralisata was found in addition to a parathyroid tumor of a 
benign type In this as well as in his second case, in which no operation was 
performed but which under the signs of progresshe cachexia led to a fatal out- 
come, the microscopic findings wcic of a paratbyioid tumor consisting of chief 
cells 

E\en in the ojicratiie era when the recognition of the disease had become 
more general, intcicstmg cases of acute hyperparnthyioidism were reported. 
The first was that of Lowenbui^ and Gmsbiirg (1932) in which acute hyper- 
parathyroidLsm deselopcd following the administration, by error, of 100 units 
of parathormone On the second day the 5-jear-old boy became listless and 
started vomiting On the fourth day he dcscloped severe mental depression with 
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high temperature and tachycardia. On the sL\tJi day the mistake was discovered 
and he improved rapidly. At that time calcium in the blood scrum was 19.6 mg. 

Another case of acute hyperparathyroidism quoted in the literature is that 
by Hanes. Whether or not the diagnosis was justified here is doubtful in view 
of the fact that the patient had had the signs of hyperparathyroidism for five 
years with typical osseous changes and metastatic renal calcification When he 
was prepared for operation he became prc^rcssively weaker, began to have a 
fever, and died before the operation had liccn performed On autopsy, a para- 
thjToid adenoma was found in adiUtion to extensive calcification of connective 
tissue, especially in the kidnej-s and myocardium, and to a lesser extent in the 
lungs and stomach. With reference to this case, Albright pointed out that the 
acute toxic condition develops after the blood calcium has exceeded a certain 
limit. This is accompanied by a simultaneous rise of the phosphorus values 
(while they usually drop in typical h\-porparathyroidism) “because phosphorus 
ia no longer diffusible at very high levels of calcium “ According to that author, 
therefore, the alarming s.vmptom is not the high calcium level in the blood but 
rather the abnormally high phosphorus It should be borne in mind, however, 
that even in the presence of extremely high eakiunv values the simultaneous 
rise of the blood phosphorus is by no means a common occurrence Even in the 
presence of as high a value as 23 mg per cent (as reported by Snapper) or even 
30 mg per cent (Cutler and Owen), phosphorus values remained low In 
Snapper's opinion, it is only in the terminal stage with supervening uremia, 
owing to renal calculi or renal calcification, that the phosphorus values may also 
reach excessive proportions. It appears, therefore, that once this stage is at- 
tained the suitable moment for operation has been missed. 

In 1939, Oliver gave an account of two cases of acute liyperparathyroidism 
■with fatal outcome Tlie leading symptoms were of a mental and gastroinlestinal 
nature (vomiting, constipation, and anorexia) Later the temperature became 
elevated, and tachycardia and high urea values supervened 

A similar case was reported upon by Smith and Cooke (1940) The patient 
had been suffering from a bone disease for two jears Later gastrointestinal 
sjTnptoins, tachycardia, and rise of temperature suddenly supenened The pa- 
tient eventually died under the signs of uremia Autopsy showed an adenoma 
composed of chief cells 

Alexander, Pemberton, Kepler, and Broders descnlied another case of this 
acute type, the patient succrmibing within six months 

The next case of aeuie hjT>erparathjToidism was tliat reported by JleClurc 
and liam in lOto. as follows 

Four months before the patient was admitted to the hospital, Noicmbcr, 1931, violent 
sneering elicited a tearing een«ation m the *ute Just before admv««ion the had dyspnea, 
weakness, and anoreria Esammation wroaled exudation at the bfl«c of the right Jung, the 
cellular character of which was suggestire of malignwy, and a roentgenogram of the right 
femur also aroaned the suspicion of a natignaiit proce's After haring rcceirrd deep roentgen 
therapy, the patient was dischargcl on Dee 2, 1931, but had to be readmitted on Deceinlier 
2G, because of roimting and anorexia. XTbeii she vraa ngain discharged a few days lifer, she 
tustained a spontaneous fracture of the left femur. 
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■When she returned to the hospital, the calcium level of the blood was 14 3 mg. per 
cent and phosphorus 8 57 mg. per cent. A'omiting increased in intensity sad the blood 
calcium rose to 19.4 mg. per cent, phosphonM to 38S mg, per cent. On January 20 her 
mental status was referred to as very cloudy. On February 13, calcium was 14 2 mg. per cent 
and phosphorus c 23 mg. per cent On February 15, the patient died. 

Autopsy repealed dilTu*c hyperplasia of alt parathyroid glands. Thera were farther 
calcium deposits in the lung*, kidneys, nnd blood Tcseels. The bone picture was characteristic 
of an advanced stage of osteitis fibrosa cystica. 

The authors were rorrect trbrn they asked wJjj Jiypcrparathyroidism had 
not been suspected at an earlier stage. 

Eventually, there arc two further fairly acute cases reported upon by 
Rogers for which iiost-Hiorlem findings are ataiiable and both of which intolrcd 
acute intoxication 

On the whole, therefore, it appears that in a relatively large number of 
cases Ifjc diagnosis of Jiypcrparathyroidism is not considered until it is too iate. 
In my opinion, it would l>e advisable lo perform the simple and inexpensive 
Sulkowitch test ns a routine measure wlueli would reveal any suggestion of 
hjTcrparafhyroidism without delay. In a greater number of the cases outlined 
in the foregoing discussion, no calcium and pliosphonis determinations had been 
made. 

Jfention has been made of the mieroseoptc findings in the less active as well 
as in the more acute types of hypcri>aratliyroidism in order to show that neither 
the size nor tlie cell chameter has any Iwaring on the clinical picture. 


JfSUO.VANT P.VR\Tn\ROn) TUMORS 

Those cases in which hyperparathyroidism is due to malignant tumors de- 
serve separate mention. 

In the past few yc.ira two papers have appeared dealing in a comprehensive 
manner with that point (Gentile. Skinner, ami Ashimm, Alexander, Pemberton, 
Kepler, and Brodere) First of all it was surprising that of the fourteen cases 
of Alexander and eo-worKcrs, thirteen of them, or 02 8 per cent, were referred 
to as malignant, while in the large scries of Cope, for example, including fifty- 
eight c.Tses, there was not one ease of malignancy. 

Apparently the classification is a purely mieroseopic one and llie clinical 
picture need not alvvays sliow malignant features. 

In any event, the point is important enough to be dealt with in detail 
Above all. for purely empirical reasons the jaiathyroid tumors (eight cases) 
described by Kbriicr in IffOS, irJifch wwc eharaeferized by containing glycogen, 
should cither be eliminated, from these eonsulcrations or be regarded as "not 
functioning malignant paratliyroid tumors " Later, in 1007, Langlians pub- 
lUhcd reports on four cases with tumors which he considered to originate from 
the paratbj'roids, while Ilarbitz fboiight tbwn conneetrd with the thyroid gland. 
Similar reports liave been made by »e Quervain. Roffo and Landivar. Fasiani. 
but in none of them, cliaracteristioally, is reference made to bone changes. In 
two cases of this type (Ferrero and Saeerdote, Alessandn) bone metastases con- 
SneTparalhyroid t.asaa and, fa iUessaadn’a ca.e, parathjTo.d aloa- ™th 
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thyroid tissue. Other publications were made by Hendrich, Guy, Toland, Price 
and llowatt, Hall and Choffin, and Armstrong In none of the cases were indica- 
tions of hyperparathyroidism found and from a purely clinical vie^vpoint the 
tumors were in no way distinguishable from those originating from the thyroid 
gland. 

I performed an operation for a tumor of this category in 1944: 

The patient was a woroau 46 years of age whose fattier and brother had had mtestina] 
carcinoma. The patient herself had had a goiter for many years and, especially during the 
past three years, had suffered from dysphagia and dyspnea X ray examination showed a 
substernal tumor on the left aide displacing the trachea to the right. The basal metabolism 
rate was 4 11 per cent. On operation, an adenoma was found attached to the left lobe of the 
thyroid gland, the sire of an orange, extending into the substernal space and slightly at 
tached to the eaophag^us. The tumor was enucleated and rescelea. Postoperatively there tv as 
nothing of importance 

Microscopy showed a malignant tumor containing paratliy-aid tissue. 

In view of the result of the microseoptc examination roentgenograms were made of the 
patient but no skeletal changes could be ascertained and the biochemical findings were like 
wise negatue 

Followup examination m 194S abowed the patient is perfect health and without any 
complaints. 

On perusal of the literature referring to these “nonfunctionmg malignant 
tumors of the parathyroid” one finds a total of twenty four cases reported upon 
until 1945. Clinical signs of malignancy, that is, the appearance of metastases, 
are referred to hy De Quervaln, Guye, Toland, Price and Mowatt, and Hall and 
Choffin Follow-up examinations, where they could be performed, had usually 
an unfavorable result Although, therefore, the tumors were of a very malignant 
nature, they did not offer the symptoms of hyperparathyroidism. 

The first case of malignant tumor which did offer the symptoms of hyper- 
parathyroidism or “functioning malignant tumor of the parathyroid” was re- 
ported upon by Wilder and Wellbroclc in 1929 and was then included in the 
study by Alexander and co-workers. These authors also collected the other 
cases of this tj^ie gi\en by Quick and Hunsberger, Sainton and Jlillot, Snell and 
Jlayo, Petersma, Meyer, Rosi, and Ragins, Gentile, Skinner, and Ashbum, add- 
ing, as already mentioned, thirteen of their own cases of malignant hyperfunc- 
tioning parathyroid tumors. Meyer and Ragms published another case in 1943. 

It seems worth while to subject the clinical picture as well as the develop- 
ment and the microscopic findings to a closer analysis. 

Among the thirteen cases of Alexander, Pemberton, Kepler, and Broders 
ten are referred to as malignant functioning parathyroid tumors (parathyroid 
adenocarcinoma grade 1 , Brodcr’s classification) and two as adenocarcinoma 
of the parathyroid gland, grade 3. As far as clinical data are available, neither 
local recurrences nor distant metastases were noted in any of the cases during 
the time of observation Clinically, therefore, there was no indication of 
malignancy. 

Prom a practical aiewpomt the cases fpxen by Gentile, Skinner, and Ash- 
bum and by Meyer and Ragins are of special interest since here recurrences were 
accompanied by a re-appearance of hyperparathyroidism which, however, dis- 
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appealed again as soon as they were remo^cd. Possibly similar cases ol rKoi 
rent h% perparathyroidism are also due to malignancy. 

Although the classification introduced by Alexander and co workers praa 
ised to tliroTT new light on our knowjedge of hypeiTiarathyroidism, it mi^ 1» 
pointed out that the clinical dcTclopment of these and other eases was only vkt 
rarely indicative of carcinoma This is in accordance with the experienet tii’ 
hyperfunctioning endocrine organs in general only exceptionally detelop iraU 
nani tumors 

From a practical view point, therefore, clinical malignancy docs not soft' 
seem to play any important role in connection with hyperparathyroidism bat £ 
should he borne m mind that a clarification of microscopic conditions is of fa" 
importance regarding further deselopments 

Morcoxcr, x-ray therapy in the treatment of malignant tumors wasafaiij" 
(Jlcxer and Ragins, Quick and Ilunsherger). As to nonmalignant tumors.r 
suits of \ rai treatment are contradictor)' (Hferrit and McPcak, CuIJm 
O wen, Jaco\, King, and Bailey) The latter authors reported an appateniic 
gression of parathyroid h>perpla.sia after irradiation, and on autopsy norw 
tliyroid changes could any lonircr be found 

WITEREXTISL DISCSOSIS 

In view of the great xanety of clinical pictures and the very frequent ifc’’- 
tion of biochemical findings which lo ncll-determined cases arc so clatC 
and further m > lew of the abundance of osseoits affections resembling the oiaf 
type of hyperparathyroidism, the differential diagnosis offers a certain ao'^- 
of difficulty' 

.\s to the osseous affections resembling the osseous type of byp«n^ 
thyroidism, mention must be made of osteodystrophy and ostcofiiroixs wf' 
parathyroid adenoma or hyperplasia. 

Localized. OxteodysUophy — Different types of localized osteodystrop’’ 
osteitis fibrosa localisata, brown tumor, juvenile osteodystrophy, ostcoclaS 
or bone cyst. 

The differential diagnostic distinction or, to put it more appropriate’ 
relationslup betneen the osseous type of byTicrparathyroidism, on the one I 
and localized or not generalized osteitis fibrosa or whatever its name m. 
on the other, lies m tlie following facts: 

(1 ) In the generalized type that is, ia Recklinghausen ’s disease or tl = 

cal osseous type of hyperparathyroidism the .skeleton sliows certain chanf.- 
sisting in cysts and broivn tumors which, histologically, are in notU 
tinguLshed from the localized type. i 

(2) In certain cases of Kccklingbauscti’s disease the localized nianife / 
were so pronounced, elmically', that they occupied the chief role m the b- 
and diverted attention from the essential dusonler (Barr and Bulger, 

and Boere, Elmsiie and eo- workers (cpulisj, Churchill and Cope). 

(3) In the opinion advanced by several authors, localized osteitis ' ' 

may develop into the generalized type, this has proved incorrect part 
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in view of the fact that it has now been established that the two conditions arise 
from two completely different ctiologic bases. In no ease of osteitis fibrosa 
localisata were any siens of hyperparathyroidism nole<l nor wa.s the calcium 
metabolism deranged (Mandl, 1526). The customary examinations and careful 
x-raying will ptc\cnt localiicd oslcrtis fibrosa, occurring as part of a generalized 
one, from being overlooked. The search in cases of this kind for a parathyroid 
adenoma or other parathyroid changes as it is often referred to in the literature 
hut always uilli negative rasult ((|Uotc<l from WoissenbacJi and Litlvre) Is en- 
tirely witliout foundation. 

(4) In eases apart from the itrietly localized type of osteitis fibrosa there 
are those uitli multiple lesions scattered all oier the skeleton. There are other 
eases in uhieh all bones show cystic changes and cicnttiaily there arc those with 
unilateral ins'olvcmcnt of the entire skeleton on that side. I'rciind and Jleffcrt 
refer to eases of this kind as nongcncrahzed fibrous osteodystrophy and give an 
account of sesen out of a senes of twenty -fi'c patients with strictly localized dis- 
ease, with evtcnsise involvement (two with multiple localized lesions, two with 
diffuse monostotic lesions, and three with unilateral fibrous osteodystrophy). As 
it was seen from scrum examinaiioas and from further dci clopments, these eases 
had nothing in common with the gencralizcil type of the disease nor did they 
merge into it. None of the cases, niorcoier, offered any indication of parathyroid 
adenoma that nould liaie produced hji>erpamthyroidism. In one of the cases 
of "unilateral” fibrous osteodystrophy the search for a parathyroid adenoma 
was also in vain. 

It appears, therefore, that nc are here dealing with a condition so far 
completely unclanficd as to its nature winch, by the nay, had already received 
a similar name by Borak and Doll in 1034 in view of the fact that no para- 
thyroid adenoma could be found (Mandl) (see Albright’s syndrome). 

Only Coenen (1037) mentioned the case of a 21-year-Qld girl with “uni- 
lateral Heckhnghauscn's disease” in whom a parathyroid adenoma was removed 
with permanent effect 

In 192C I pointed out the difficulties with which the nomenclature meets 
in these cases. 

Paget’s Disease — The relationship between Recklinghausen’s disease (the 
classical type of osseous hyperparathyroidism) and Paget’s disease is rather a 
des* ono 5ot sesttal reasons alttwAigh wo Tsnist point tmt irom the hegirming 
that Paget’s disease is no manifcstaBon of hyperparathyroidism and has nothin? 
in common with that condition ' 

If, howexcr, this question arises again and again, if confusions are commor 
and the relationship between the twoieonditions is constantly referred to, this ii 
preponderantly due to the fact that for a long time no histologic differences were 
found between Recklinghausen’s and Paget’s disease. In both, the bone mar- 
row shows fibrosis and in both, at least in the opinion of certain authors 
(Lifeire), ej-sts and broivn tumors (Looser) arc encountered, although this ide£ 
was rejected by Snapper. It is, however, according to the results of latcsi 
research (Knaggs, Freund, and Seh^tl), the so-called mosaic structure tha1 
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is today generally accepted as a characteristic feature of Paget’s disease of bones 
that distinguishes the two conditions (see Snapper, 1943, Plate XX). 

Clinically, the two conditions offer an entirely different aspect. In Paget’s 
disease the patient’s general condition is good and the bone deformities which 
may persist for years without causing pain hold the foreground. An increase 
in the size of the skull is often the \ety first symptom. Paget’s disease occurs 
in patients at an advanced age and has practically never been noted before 
the fortieth year of life. Spontaneous fractures arc rare. There is a monostotic 
as well as a generalized variety. 

The cla.ssical picture of Paget’s disease is fundamentally different from 
that of Recklinghausen’s disease. Regarding biochemical findings, in Paget’s 
disease, m contradistinction to Recklinghausen’s disease, calcium and phosphorus 
arc normal in the serum, and urine, while tlie phosphatase values in the serum 
may be found increased in Loth (Kay). 

Although, therefore, the comprehensive studies by Schmorl, L€ri, Gutman, 
and Kasabach render it practically impossible to confuse the two conditions, 
in the development of hyperparathyroidism and in its treatment, Paget’s 
disea.se plays a certain role. 

J To licgin with, in atypical eases of Rcckibghauscn’s disease the bones 
may here and there show tniccs of reealeifieation which may in the x-ray view 
give rise to confusion with Paget’s disease. This holds particularly true (Weis- 
senbach and LiSiTo) of those eases in which the developmoDt is a slow one 
without other signs of hypcrparathjToidism (pagetoid type). 

2. Provided there is a possibility of spontaneous healing in Recklinghausen’s 
disease, os helij by certain authors (Owtling), this process of recosery can 
manifest itself in the radiogram only by sclcrosation, a condition that, in con- 
junction with tJio still existent de/orroJties, may give rise to confusion with 
Paget’s disease. 

3. In my first patient operated upon for RecklmghBuscn’s disease the 
reealeifieation of the bones appearing in the course of the first few postoperatl^c 
wcelvs and months after successful parathyroidectomy was interpreted by 
Ivienbiick in a way that made it probable that the case had not been one of 
Recklinghausen’s but rather one of Paget’s disease This objection which p^o^ed 
entirely incorrect was even then refuted by me (1934) Today it is generally 
known and has been verified on nomorous occasions that the process of recovery 
taking place in the bones after parathyroidectomy has nothing in common with 
Paget’s disease. In 1941 attention ^vas drawn again to this point by Couch 
and Robertson 

4. In spite of the many objections, certain authors continue to adhere to 
the view that there exists a rdatimiship between Paget’s disease and the para- 
thyroid glands This is held, for example, by Donati and by Hellstrom. who 
distin'Tiished a special type of hyperparathyroidism which “simulates or is 
complicated by Paget’s disease.” Ballin even went so far as to advocate para- 
tbyraideetomy in the treatment of Paget’s disease which, in his opmion, should 
be attributed to an excessive parathyroid activity, probably since he found a 
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definite parathyroid adenoma in one of his cases. Churchill and Cope pointed 
out, on the strength of another case reported by Walker, Irving, and Aub 
(quoted after Churchill and Cope, that coincidence of the two disorders was 
recorded and verified by radiographic and chemical findings In any event 
this is a \eiy' rare exception 

Gutman and Parsons gave a very instructive synopsis of 150 cases of hy- 
perparathyroidism and 146 of Paget’s disease with enumeration of the various 
symptoms. 

In this connection it should be pointed out that especially Schmorl, for 
autopsies in 190 eases of Paget’s disease reported not a single one in which there 
was any indication of hyperactivity of the parathyroid glands. Similarly, 
Snapper reported two cases, Idandl three, and Churchill and Cope one of 
Paget’s disease in which no adenoma of the parathyroid could be found on 
operation It appears, therefore, that Paget’s disease belongs to the category 
of osteofibroses without parathyroid hypcrfunction and that it is not connected 
with parathyroid adenoma 

AlhrigTit’s Syndrome — Albright’s sjTidrome consists of polycystic fibrous 
dysplasia with pigmentation of the skin associated with puhertas prseco^ in 
females, and similar conditions (Inchtenstein and Snapper). 

In one of the first cases of this type, today generally known under the 
designation of Albright’s syndrome and published for the first time by Albright 
in 1937, I had the opportunity of participating in the observation I also per- 
formed an unsuccessful operation of this type The case was then published 
by Borak and Doll in 1934 Since it is not known in the American literature 
an extract is given here • 

The patient had had a vagiDal hemorrhage irhen she was 10 years old which had per- 
sisted for seTcral days and had rccorred after three months The abnormal development of 
the breasts and the pigmentation of the nipples was striking at that time When she was 
8 years of age there was hair on the mons pubie, and when ehe was 10, in the axillae. Height 
and weight, on the other hand, were not particularly abnormal IVhen she was 6 years of age, 
she sustained a spontaneous fraetnre of the left femur. A roentgenogram made on that 
occasion showed that the entire femnr was elianged. There was diffuse enlargement of the 
bone with thinning of the corticalis, decalcificaUon, and a fracturo m the subtrochanteric 
region. These fractures recurred at other places of the left thigh in 1933 and 1933. Healing 
was always satisfactory m simple plaster of Pans easts and left no callus. Apart from a 
waddhug gait there were no particular functional disturbanees. 

Boentgenograms revealed that the entire skeleton including the spine, the riba, and the 
left shoulder region contained the same changes ns those noted in the left femur to a more 
or less extensive degree. The bones of the pelvis, moreover, showed a rather sharply out 
lined light patch, the size of a palm, just above the hip. Similar changes were found in the 
phalangeal and metacarpal bones, and m those of the left forearm and upper arm. At the 
occiput a bony swelbng could be palpated Qualitatively the bone changes were characterized 
by decalcification, bony swelling, and thinning of the corticalis in the long tubular bones 
while the short tubular bones and the oenput, although thicken&l, showed hypcrosto<es. The 
striking feature was the exclusive involveinent of the left side of the body throughout a 
period of ob«crTatioa of four years. 

In view of the high blood ealcmm (198 mg. per cent) and the excessive calcium 
elimination in the urine (42 tng. per day) a parathyroid tumor was searched for operatively 
(hfandl). On operation, a formation pving the imiwession of an enlarged parathyroid gland 
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wns rcmoTed but wni TcrifieJ by KIstaIo«>ie namio&tion as coBsiatinj of purely tliyroid tissue. 
The puradiyroid elands thcni«elvcs were normal. The operation had not, therefore, any 
objecthe effect, and four months later the patient bad another spontaneous fracture of the 
femur while the calcium Icrcl of the blood rnnoineil permanently increased. 

Fnim the forcKoinff it eaii Iw seen that by 1034 I was nhle to ascertain 
tliat tlic sj'ndromc was not oonnectctl stith a parathyroid tumor. In the dis- 
cussion takin't place after llorak and Doll had presonttd the ca-sc, I pointed out 
that we were dcalinj* with n }>e{t.*iratc sj-ndrome wlilch had nolhinff in common 
with hypcrparnlliytoidism or Ilccklintthatiscii’s disease. 

In 1037, Albriglit, Hiitler, Hampton, and Smith reported upon fite cases 
of that type to whicli AIhright, Seosille, and Stilkowitch added another two in 
103S. At that time it was clear th.at the syndrome, the ctioloiry of which remains 
itnclnrificd, had nothin” in common with liypcrjiarathyroidism and that any 
scarcii for n parathyroid tumor or any opomtisc manipulation on these lines 
is absurd. 

Dockerty and co-workers (1044, 1045) p.irc a rc\icw of thirty-nine cases 
they collected from the literature with addition of bit of their own obsetwed at 
tlic Mayo Clinic. Nothina new could l>e saul about the ctvoloay which remains 
ohscurc (Jlondor, Ducro<|UPt, IrfRcr, and Laurence, Hraid, Hohson nnd Todd, 
Sumnierfcldl nnd Utowti, Ncllcr. 

Other \nrictics of the ilivmler an* refernd to in publications by McCune 
and Ilriieh rMuc an nceount of cases ineludins. in addition to the previously 
riPtitioncd Rjrnploins of tlhrous osteodystrophy with patliolosic pipmentation of 
the skin nnd puhcrla.s prnceot, the sipas of liyjierlbyroidism. One of the 
cases, descrilicd by Slcmborj; and Joseph, is parlleiilarly intcrestiiis in siew of 
the post-mortem which could W pcrformwl and diinnj; which capocinlly the 
endocrine orpans were very cnrcfiilly studied For our considerations it is 
worthy to note that no parathyroid chanpe.s were found Possibly we were 
denlintf with a certain saricty of Albright’s syndrome, because comparatively 
often more or less distinct manifestations of hyperlby rotdLsm arc met xvith in 
this disease (c.ases reported by Mussor and Ikimwcll. Oaiipp, Ooldhammer). 

Tlic laboratory data, liy the way. arc normal in tliis condition, regarding 
calcium and pliospliorus in the blood and urine, while the phosplmtn.se may he 
increased. 

It is therefore, rather astonishing (hat m twenty of the eases rciiewed 
hy Dockerty and co-workers a sc.nreli wn.s made for parathyroid tumors, although 
it wns always unsuccessful. 

The osseous invohement is very frequently Hiiilntcral, and renal compliea- 
tions ns they arc ciistom.nry- in hyperparathyroidism are almost neier en- 
countered 

A similar condition was i-cferroil to by Lichtenstein m 1938 as “polyostotic 
fibrous dysplasia of bone,” and later, in 1942, In a publication by Lichtenstein 
and .TnITe as “fibroiis dysplasia of bone,” a condition affecting one, seieral or 
many bones tlic graver eases of which may present abnormal pigmentation of 
skin,’ premature scsual development, hyperthyroidism, or other cxtraskelctal 
abnormalities. 
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In 1942, these authors gave on aecoant of twenty-three cases and it is 
pointed out that the condition is identical with that described by Goldhammer, 
Borak and Doll, McCunc and Bnich and Albright with the only exception being 
that the osseous as well as the cxtraskcletal manifestations may vary in degree. 
In their opinion, approximatclj’ fifty-three different designations have been 
used for the same condition in the course of the j-cars (osteitis fibrosa, osteodys- 
trophia fibrosa, focal, unilateral, disseminated, fibrocystic disease of the bone, 
a form of Recklinghausen, n^ional, or unilateral Recklinghausen). Lichten- 
stein and Jaffo in their statistics give a complete list of Albright’s 90 cases: 

In 15 out of 87, the disease showed monostotic involvement, while in 17 out 
of 87 se\cral bones ucrc attacked In 12 of these 17 an entire limb was in- 
^ olved. In 29 out of 87 cases the skeletal involvement was more extensive but 
predominantly one-sided while in the remaining 2G very many bones were 
affected In 32 out of 90 cases there was pigmentation of the skin and in this 
respect tliere was no difference between the two seves No more tJian 20 cases 
(out of a total of 90) showed signs of endocrine dj’sfunction (hj^erthyroidism, 
premature sexual maturation, premature skeletal growth). 

Eventually, Snapper (in 1943) referred to the same syndrome as lipoid 
granulomatosis of the bones without craniohypophyseal localiration and reported 
several cases of tins typo As to therapy, aluminum acetate treatment advo- 
cated by Ilclfct seems to have proved its value. 

Cases of polycystic fibroid dj-splasia have also been repeatedly described 
(Horwitz and Cantarow, Cherry, Mochlig and Schreiber) with varying localiza- 
tion The case reported upon by Moehlig and Schreiber was of a large bone 
tumor of the skull with unilateral involvement of the skeleton of the extremi- 
ties An interesting feature of the case (a boy 16 years of ago) was, moreover, 
the coexisting hypopituitarism, manifested by g>'nccomastia, absence of beard 
and axillarj- hair, and puerile type of voice. 

liendl Osteodystrophy — Various renal disorders may give rise, in contra- 
distinction to the primary renal l> pc of hj^perparathyroidism, to a so-called 
secondary hjTierplasia of the parathyroid tissue Reference to this form of 
^the disease has been made before They furnish the evidence that for certain 
osseous affections accompanied by a general parathjToid hiTierplasia, Erdheim’s 
original theory still holds true 

This renal osteodystrophy has been observed in children and adults alike. 
It IS also found as an accompaniment of chronic interstitial nephritis in adults 
especially if there is simultaneous acidosis which is, by a number of autliors, 
held responsible for the osseous changes (Mach and Rutisliauser, Guye and 
Rutishauser, and others) 

This condition in winch the renal disturbance usually predominates some- 
times is characterized by osteoporosis, as a role, however, by osteodystrophy. 
The parathyroid glands need not necessarily be enlarged and may be completely 
normal. 

For the surgeon it is important to note that, in contrast to findings in 
hyperparath 3 Toidism, the blood calcium is low and the blood phosphorus high 
(see Table IV). 
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VorntM Olhfr Otuoiit Affett!oti*~Ta the eatrsory of other osseoxis aSTcc- 
lion^ hrlon^H for r'cnmiile, iho o.im' piiIiHhIki] l.y me in If)!') (Cav R). I[cre 
the x-ray ns|MTt and the exittin? liytierrnWinia were xiiirvi-stitc of osseous 
hypcri>nmtlo roidiiiii Hut on oi>frat>oii. ntllioci^Ii the mtire rcirion was earc- 
fiilly cxitlrired. iid nd.-rinma cxnjhl It* <hti-<*tHl -\ii rnlar»'e«l imratli) rol.j eland 
wax mnmnl The eaViiini leul of the o'nitn l>nt the o-vseoux xjmp- 

lojns tnvreasvd in intiii’.ity OnK lal*r ua-t n diaeti-wts marl.- of earein-wis of 
the »k« loton The ealeinm in the •■•rxim a:^»i r»r«' ti» Ifi me jxr mit. On 
nnlopsj. n earcninma of the prostate xvax found 

Anothir ifif< rj-stine mm* wax ixjmrtwl hj Knhm The x rny findinsrs m 
n 1‘Oje.irohl patient wHh ei ni rali/ixf rjst fnnnatn'n wire "typiral” of 
IferklinehntiM n \ »]Liea'i“ In I9!i nti iiiixiiro 'f*fiil oiN’ralien x\a« {•erformcl 
for pamthtroiil nd'tioma l>iil «inly n lolx* of the tliyrni.) eland nax mnovtxl 
The hlo(xl ralpitnn wax 12 '» me ixront and drojiivii to SI to 10.7 me per 
ernt after tlie ojx ration wl«le the plimphonix tnerr.TH'tl to 27 to 04 

i.ie per pent In the |witi<nt ih'\<1oixi) a ttirnor in the fthileal reffion. 
I^airr he died from idrtirnl empxrma and, an aHl''j*xj*. }iPTTiin?ioiTialft«ix of the 
»krlrton wax f<»nnd with mxolvrmeut of the vvCt jwrtx. 

The htah phoxphorux xalnex are n«l exeepthmal. panientarly ainee Hih™ 
hinixelf jij irt2S «iexeri!»x| an osowix {cirathjroidi'in with a phoxphorui Icrcl 
of 02 msr per rent pn-sentm:* a tipie.nI p.nrathnroid ndenrnn.n on iii'oralion 
Ilowctrr. if tlie e.nViiim and pfnxpfionH nalnex are imleeixiip ami x-nsy 
flniliiitn an* olr^nm. one xhotild tiol tindertake oiHrallnn Ix'foiv mahintr a 
hi'opiy of the Utpe at an eaxdy aee«-ssj|.Ie xite In a ra\e di'<eri!>ed hr nret- 
seherr tic diatnww wax exfftldix'ie<I only m thix way 

A ranT di/Trrn'ntiil di.i?iwwtie priddeni wax prevntcxl hy the foUowinu 
e.n.-x' njxirlrd h> .Mhrisrht Unnult. foiw*. and Varxnn 

The p.ntient, a l*o_i 14 jiarx of a^e. had a xjxmtannmx frarlurr of the 
femur ihn.nrh xolilarn l«'fo rnsl ipla*t«r eastt In the ronrM- of time he 
<lc'e!ii 5 Hxl ftUor* M.n 'oi»itm^, niuf li> jh rrjlct tm.i tI4t5 ma jx'r ciiit), while 
the acnim phoxpborux find pboxphnla<e were norrunl. X-My niews showrtf 
dex-nleifipnti..ri of the iiiiniohilixe.f jMrt of the xhelrtori without inuihcment 
of other Imiiicx 

Since tlicrc wax a!>o linpcrcjlriiiria, an exploration of the p.nratly roidi was 
twice attempted hiil neither on adeiinma imr lixperplaxi.x wa.x faiind. The 
patient wax tnohili/ixj and aetnitx and weiKhtdK'anmr were forrcl After erne 
niniiili the vnim ralmun wa.x norma!, anorexia and xomitmc had ceaxetl. and 
the renal function wax normal Tlie patunt had. tliercfore. completely re- 
eoiered. 

Similar ensex have Ifeeii n-firrct! |o hy Howard and Cuth1>ertxon. 

The list of the di/Ten'iit xaricHex mipht I>e coiilimicd ad lihitiim (noelo- 
maloxw and eareinoiix of the skeleton haie iTen referred to under Primarj 
and Soeondaiy Hi-peri’art'thyf’ddwm). 
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rARATHYROlDECrOllY 

The method of choice m the treatment of primary hyperparathyroidism 
is parathyroidectomy. 

It is obvious that if passible it should be tried, prior to operation, to clarify 
the localization of tlie parathyroid tumor This can be done by palpation 
and also by x-rajing. 

Prior to and during the operation the dccisi\e point is whether one is deal- 
ing mth a normal or a pathologic sitnation. It is, further, of importance to 
be acquainted 'witli the aspect oi normal parathyroids and to know svhen the 
organ should bo regarded as enlarged The reduction of parathyroid substance 
requires technique other than the removal of one or two distinct tumors 

During the operation it is of greatest importance to ascertain whether the 
tissue that has been removed is actually that of the parathyroids 

Finally, the importance of forestalling postoperative tetany cannot be 
sufficiently stressed 

Since the adoption of tlie operative method devised by Churchill and Cope 
in diffuse hyperplasia (to be described later) the weight of the parathyroid 
tissue has also become important to the surgeon. According to Pappenheimer 
and Wilens one normal gland neighs 0027 to 0032 Qm. In a large-scale study 
by Gilmour and Jfartm comprising 527 cases, among which 301 were normal, 
the maximum weight of the normal organ was established as being 120,8 mg. 
in the male, 139.7 mg in the female subject In the “endocrine” group and in 
the “renal” group the ncight increased to nearly three times the normal one 
(the entire gland being weighed) The weight of the “parencliyma” alone 
IS not so much increased 

For the surgeon the pathologic localizations arc of greatest significance. 
Among them the most important arc (1) in the vicinity of the common carotid, 
(2) m the vicinity of the phrenic nerve, (3) in the anterior mediastinum, 
(4) in the posterior mediastinum, (5) within the thyroid tissue. 

It is clear that parathyroid tumors may vary in localization in accordance 
witli this outlined localization of the normal organ (to be discussed). 

ParaJhyroidectomi/ for PariiWiyroid Adcnotn.l ^ — ^Palpation of a parathyroid 
tumor IS only ^ery exceptionally possible, m Snapper’s opinion in no more than 
5 to 10 per cent of cases Usually, however, palpatorj’ findings are misleading 
and what is palpated is often a thyroid lobe Very c.xcoptionany a silent 
tumor has been found on palpation while other signs of liyperparathj'roidism 
were absent (Barker and Brines) Alexander, Kepler, Pemberton, and Croders 
were more successful, lu their series of fourteen cases of parathyroid tumor, 
palpatorv- findings were pasithc m three (21 4 per cent) In two cases the 
parathyroid tumors had caused upward dLsplacemcnt of the thyroid, thus 
providing positive although misleading palpatory findings. 

If palpation Ls negative or undecisive it can today bo demanded that an 
exact roentgen examination precede the operation and that it be ascertained 
whether poxsihly the tumor lies in the anterior or posterior mediastinum where 
it may cause displacement of the trachea ore-sophagus Cases in which a shadow 
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was fcrand in the anterior mediastinum, a cdeificd tumor of that site, kinking 
of the esophagus, or posterior displacement of the trachea have been referred 
to by Bei^trand, Brown, Goldmimn and Smyth, Snell (quoted by Snapper, 
1943), Alexander and associate^ Cope, Lahey, and lliller. Jlisinterpretation 
of such mediastinal shadows have also occurred Thus, for example, Vilvandre 
refered to a parathyroid tumor as a mediastinal tumor of an ill-defined nature, 
and confusion with aneurysm of the innominate arferj- or substernal goiter 
were also reported (Ilirsch). On the other hand, in a case reported by 
Anderson (quoted by Snapper) compression of the trachea on the right and 
of the esophagus on the left apparent in the roentgenogram could be diagnosed 
as due to bilateral adenoma which could be verified by operation. 

In spite of these interesting findings it must be admitted, howeier, that 
in the majority of cases the localization of the tumor is not realized before 
operation and that usually a thorough search has to be made. The salient 
point of the operation is this search, and that, first of all, the normal sites are 
explored goes without c.Tp]anation. 

Up to the year 1933, I collected sixty cases of parathyroidectomy from the 
literature and out of fifty-five, in which the localization was mentioned the 
site of the tumor was normal in fort j -three (sec Table V). 


T«BtC V 



NOuen or cases 

Bight 



QeUw 

12 


1 

Left 

Above 


Below 



In SIX cases no special mention was made of the localization. From this 
tabulation a distinct preference appears of the lower paratij-roids. 

TweUe of the cases presented by abnormal localization, as shown m 
Table VI 

Table VI 


LOCAUZtWOV 

XmfVEB or CASES 

Ai;nioR 

Intrathyroidal 

Underneath the left clavirlo 

In the carotid triangle 

Sub«ternally 

4 

1 

3 

Oordoa- Taylor and Handley, Wich 
nann, Lahey, and Qold 

Barr, Bulger, and Daon 

Wilder, William, and Wellbroelt 

Jlay and laJrre, Walton, Hunter, and 

Between esophagus and trachea 
Behind the trachea 

I 

1 

Walton and ITunter 


Therefore, m nearly 25 per cent of the cases the localization was an 
abnormal one. In tlic meantime the knowledge of this misplacement of para- 
thjToid tumors has become rather general, although it may happen that the 
tumor is not found at all. Apart from the fact that I was unable to detect 
a parathyroid tumor, an experience of this kind has led a number of surgeons 
to far-reaching conclusions regarding the value of this operation in general 
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Lqt iis compare the state of affairs in an opcratne respect mth these 
statements. 

It was reported by Alexander, Pemberton, Kepler, and Broders that nine 
among fourteen tumors nerc found on the right side while only five nere on the 
left. 

In one case the tume? was within, the nght lobe of the thyroid gland, was 
nodular and extended into the snpenor mediastinun. In the other 13 cases the 
tumor was outside the thyroid parenehynia ... in 7 cases (he tumor was situated at 
(he lower pole of the corresponding thyroid lobe In 3 of these eases the tumor 
projected through the superior into the posterior mediastinuio. In one of the latter 
cases the tumor lay behind the trachea and esophagus. In 4 instances the tumor 
lay behind the corresponding lobe of the thyroid gland midway between the lower 
and upper poles, while in one ease the tumor was found behind the upper poles. In 
another case the tumor lay in the left anterior mediastinum and could be removed 
only after the sternum had been spbt. 

In four out of fourteen ease?, therefore, the tumors were in the mediastinum, 
one time in the anterior and throe times in the posterior one All the tumors 
could be removed operatively. 

Krausz, in 1939, rctiewed fite eases of hyperparathyroidism. Three of 
these patients tverc cured In one who died, two tnmors had been present of 
which, however, only one had Iwcn found on operation. In another the tumor 
lay behind the esophagus and could not be detected on operation. Among 
four tumors only one was found at a normal site Krausz, therefore emphasized 
the difficulties of operative therapy 

The more diversified and the larger the series of patients the more important 
is it for the surgeon to have a wide experience Thus, Cope reported in 1941 
that at the Massachusetts General Hospital in Boston, up to the year 1941, 
sixty cases of hyperparathyroidism had been obscix’cd. Fifty-eight times the 
diagnosis was established during the operation and only twice on autopsy. 
There were fifty-four adenomas and in only six cas<« was primary hyperplasia 
found Among the fifty-four adenomas, there were two tumors in four cases, 
and one in the remainder, so that there was a total of fifty-eight adenomas. Of 
these, elc\en were in the anterior, five in the posterior mediastinum, and the 
remainder in the neck region 

Cope’s number of mediastinal adenomas (sixteen out of fifty-eight) was, 
therefore, particularly great so that he ondertook the important task of study- 
ing the rea.sons for the presence of the parathyroid tumors in the mediastinum 
(cmbryologic descent and displacement from the neck into the mediastinum) 
1\ alton was the first to perform an operation on such a descending parathyroid 
tumor. 

Cope devised a special method for the detection of these tumors He 
divided the operation into two stages, during the first of which the nock region, 
posterior mediastinum, esophagus, and trachea arc explored. During the second, 
in case the tumor has not yet Iwen dctectrd-by the first procedure, the sternum 
from the manubrium up to the level of the third interspace is split 

*Ihis method has already been used l»y Oordon-Tnylor who succeeded in 
removing a parathjToid tumor from the anterior mediastinum by transstcmal 
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approach (Gordon-Taylor and Handley). Cope found it necessary, however, 
to apply this method systematically in view of the great number of his medi' 
astinal cases and the impossibility to roach tlie tumors from an incision at 
the neck which is very instructively illostratcd by the sketch attached to 
Cope’s article. 

The recognition of intralhyroid tamors is frauglit with considerable 
difficulty Lahey operated upoh three patients with this difficulty. No rules 
can be laid down as to how to conduct the search for tiwse tumors The uni- 
lateral “blind” thyroidectomy, in case the adenoma is not found, as a method 
of choice docs not, in my opinion, offer a sufficient degree of certainty. 

In the cases published by Schlesinger and Gold, Couch and Robertson 
and that by Bauer, intrathyroidal parathyroid adenomas were present. 

Secondary Operations . — Although with advancing experience and increased 
thoroughness of the operation (sec Cope) the number of secondary operations 
has surely decreased, they still play an important role in the history of para- 
thyroidectomy as u cll as ia actual fact. If after failure to detect an adenoma 
the operation 15 discontinued, if a tumor mass is removed which on micro- 
scopic examination docs not prove (0 be a parathyroid tumor, or if, after an 
unsuccessful search for an adenoma, normal parathyroid tissue has been re- 
moTcd, in the majority of cases the patients are not improved and the surgeon 
tees himself confronted with the necessity of proceeding to another operation 

The classical cose of Dubois, which was the first in which the presence of 
hyperparathyroidism was su.$pccied and a search instituted for a parathyroid 
tumor, ran a very characteristic course in this respect (Hannon, Shorr, SfcCIcl- 
Ian, and Dubois). During the first operation two normal parathj’roid glands 
were extirpated while no tumor was found The bnproveroenl the patient showed 
after the operation remains, as a matter of fact, inexpUcahle (high cslcium 
diet) In the course of time, however, renal damage with stone formation 
became more and more pronounced. It was only during the seventh operation 
that a parathyroid tumor was detected in the anterior mediastinum. ChurchUI 
and Cope performed only subtotal resection of the tumor and transferred the 
rest from the mediastinum to the neck region. This ingenious idea to avoid 
tetany in the patient who had already lost sufficient parathyroid tissue, how- 
ever, was not awarded by success A stenosing calculus of the ureter had to 
be removed and the patient, who was already in a very poor condition, died 
twenty-six hours after the operation. 

Up to the year 1936, Churchill and Cope’s thirty cases included five of 
secondary or repeated operations The interval between the first and second 
or third operation was, including the famous case of Captain Martell on whom 
seven operations had been performed, five to twelve months 

Uailure to achieve success by the first operation is due to the fact that 
usually normal parathyroids, thyroid tissue, or thymus is removed. During 
the last operation, the successful one, the responsible parathyroid adenoma 
was three times in the anterior mefflastinmn, once retroesophageaUy and once 
behind the right thyroid lobe Again Churchill and Cope proceeded in such a 
way as to avoid serious tetany where parathyroid tissue had been removed 
previously, by performing subtotal resection. 
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From the literature it appears that in primary hyperparathyroidism due 
to parathyroid tumor the extirpation of normal parathyroid tissue is of no 
avail and since the patient is not impoved, a secondary operation usually must 
follow and eventually when the responsible parathyroid tumor is removed the 
likelihood that postoperative tetany may develop is all the greater. The con- 
trary view I once held, and which has rightly been criticized by Snapper, 1 
hope thus to have corrected. 

The, rec/intg«e cf Parathyroidcctoaiy in the Presence of Multiple Tumors 
or Hyperplasia of the Entire Parathyroid Tissue. — It is also to Churchill and 
Cope that we owe the technical directions for coses of parathyroidectomy with 
multiple tumors or hiTierplasia of the parathyroid tissue. These authors were 
the first (1934) to recognize the existence of multiple tumors or diffuse hyper- 
plasia of the parathyroid tissue. They were followed in short succession by pub- 
lications on six cases of this type from the Boston school. 

In the first case two, hyperplastic parathyroid glands were extirpated 
during the first operation, and during a second a subtotal resection was made 
on the third enlarged gland. The fourth parathyroid could not be discovered. 
After the operation this patient still shoived a mild tendency to hyperpara- 
thyroidism. 

In the second case (Case 1C, Churchill and Cope) only two hypertrophic 
parathyroid glands were extirpated weighing 15 C Gm. 

In the following case actual diffuse hyperplasia of all parathyroids is 
described and all four of them were exposed. Three were totally removed, 
while oa the fourth a subtotal resection was performed. The extirpated tissue 
weighed 3.4 Gm. 

In three further cases of diffuse parathyroid hyperplasia the procedure 
was as follows (Case 23 of Churchill and Cope) • 

Tbe patient bad the typical aspect of ekelctal and renal isanifestationa. A biopsy was 
made of i snspicions lesion ^rhieb, on % ray examuiatton, showed atypical chondrosarcoma. 
On repeated examination the urine eboned a small amount of Bence Jones protein body. 
HowcTer, calciom in the scnim was increased and phosphorus was eery low. During the 
operation (July 12, 1934) all four parathyroids were found hypertrophied: right inferior 
8 by 63 mm.; left superior 3 by 1.7 by 08 cm.; left inferior 1.1 by 0J5 by 0.3 cm.; right 
superior 7 by 4 mm. The first three glands mentioned were extirpated while from the fourth 
a biopsy specimen was taken. Tbe tissne remoyed weighed 2.47 Gm. There were no signs of 
tstany. After the operation calcium and pbosphonis values in tbe serum soon letumed to 
normal and the patient recovered rapidly. 

Microscopically, the hyperplasia was of the type characterized by water-clear cells. 

The procedure adopted by Churchill and Cope was similar in their tivo 
other cases. The three glands in which hyperplasia was of the highest degree 
■were totally removed and on the fourth a subtotal excision was performed. 
The total weight of the tissue removed was 6.8 Gm. and 11.2 Gm., respectively. 

The first patient developed a tranaieut tetany while the second remained 
normal. Calcium and phosphorus values of the serum returned to normal very 
soon after the operation in both cases. The hyperplasia was in both types 
characterized by water-clear cells. 

In broad outline this is the operative technique in the presence of diffuse 
ypetplasia. It was summed up by Churchill in 1937 in his “Principles of 



Parathyroid Surgery” and by Cope in “The Surgery of Subtotal Parathyroid- 
ectomy.” From practical experience it appears that the procedure advocated 
by Churchill and Cope is the right one. 

Tetany — In view of the fact tliat tetany (hypoparathyroidism) is a %ery 
serioiis postoperative complication it seems worth while to discuss this point 
m greater detail. In the third patient I operated upon, in 1&33, a very 
peculiar type of late tetany with menial disturbances was noted which was, no 
doubt, the reason why the patient died. Such “confusional states” have been 
referred to elsewhere (Ash-Upmark, AYanke) and are beyond any doubt con- 
nected with the existent tetany Among fifty-five paUents operated upon up 
to 1932, I found postoperative tclany in nine, five of the patients recovering 
(Hunter, Snapper, Gold, Elnislie and associates), and four dying cither during 
or immediately after the operation (Beck, IVanke, Ask-Upmark, Mandl). It 
was partieularlj the case roporlMl upon by Beck in 192S that, two years after 
the first successful operation, contributed much to discrediting the operative 
method. As I was able to ascertain, in sexeral of the cases an excessive amount 
of parathyroid tissue had been removed, freqiienlly normal and abnormal 
tissue together. 

Up to 193C, McClure reported 125 cases of hypoparathyroidism he had 
found in the literature in which an adenoma bad been extirpated in toto or in 
part At the time when he made his report, eleven patients had died after the 
operation, seven with signs of loTioparathyioidism, of whom three had suc- 
cumbed to this complication. 

The same author described a case of tetany developing after e.xtirpation 
of a parathyroid adenoma because of hyperparathyroidism, which is the first 
case of this tj-pe published in America (WUder.Cmp, Robertson, and Adams). 
SrcClurc added one of his own cases, in which the patient died, four months 
after parathyroidectomy, from tetany. 

A renewed perusal of the literature, howrver, shows that neither the state- 
ment I made m 1933 nor the view held by McClure is in conformity ivith actual 
facts and that tetany certainly appears much more frequently after operation 
for hyperparathyroidism, although it is now possible by various measures (to 
be discussed) to forestall fatal tetany. Thus, for e.xample, among the first 
eighteen cases reported upon by Lievre in 1932 nearly 50 per cent of the pa- 
tients developed tetanic manitestations and Braine (1935) even reported 
tetany in 6T per cent of all operations for hj-perparathjToidism. From more 
recent publications it appears that it was, first of all, the Boston group that 
approached the study of the problem of how to avoid postoperative tetany and 
introduced a special operative method for this purpose (“Conservative Sur- 
gery,” Churchill and Cope). It appears, therefore, that the deielopment of 
postoperative tetany after operation for hyperparathyroidism is generally 
feared The second group of authors taking up the study of this question on a 
larger scale (Mayo Clinic) have now in their latest senes of observations, pub- 
lished figures (Keating and Cook) which are of greatest significance for the 
understanding of the problem. AVhile Churchill and Cope were guided, first 
of all. by the wish to reduce the parathyroid tissue and made important con- 
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tribulions to this end, Keating and Cook in their recent series of twenty-five 
eases of hyperparathyroidism found that in 50 per cent of cases tetany de- 
veloped in all three groups. "Within the three groups, the distribution was 
SIX times in the group of classic bone disease- In this category comprising 
seven cases, it appears that there was only one with no manifestations of 
tetany. It must be pointed out, however, that among these six there was only 
one case of a severe character. Of nine cases of the second category, minimal 
bone disease tetany was noted only twice, while in the third group of eight 
cases without evident bone disease, tetany occtirrcd only four times. Regard- 
ing the frequency and seventy of this complication, the first group is cer- 
tainly leading and Albright's old theory, which had already been confirmed 
by Jnffe and Bodansky, implying that there exists a relationship between 
tetany and the degree of bone changes or the level of the alkaline phosphatase 
values (danger limit, 14 to 20 nmfs), seems to find confirmation (Albright). 

Another important point is whether or not there exists a difference be- 
tween hiTioparathyroidism vrith tetany after oj’eralion for goiter and the 
type dcvclop.ng after operations for hyperparathyroidism. No dowbt, after 
an ordiuavy goiter operation tetany is much rarer than after operation for 
hyperparath} roidism 

Swiss aiitliors (Clairmont) quoted per 1.000 for Bern and 4 per 1,000 
for Zurich, which is similar to American figures (Crotti, six times among 7,500 
operations). It appears, therefore, that with inijirovjng technique postopera- 
tive tetany no longer play.s a major role Swinton gave 02 per cent for 15,552 
thyroid operations of the Lahey Clinic 

Conditions are dilTcrcnt where hyperparathyroidism is concerned. Here 
operation consists in at least the removal of exees.siv ely functioning parnthy’- 
roid tissue, and the likelihood for hypop-arathyroidism to develop is, therefore, 
far greater tlinn after an ordbrnry goiter opoMtion 

As a rwlc. after operatiow fur hypvrparnthyroiiUsm the originally high 
blood cnlciuni drops abruptly, frequently helow the tetanic limit (7 mg. per 
cent). Two other factors arc likely to reduce the activity of the remaining 
pamthyroid tissue or even to aholish it nltogcthcr. Tirst of all, we know 
nothing nlioiit the state of nclivily of the nornml parathyroids remaining in 
the organism liven if they are of nominl sire, they may be inactive after the 
entire activity has been t.iken over by the adenoma removed (Jfandl). So far 
nothing is known about the fiinelioii of this normal p.srnlhyroid tissue prior 
to and after the extirpation of a hyperactive adenoma. Aienunt should he 
taken further of the c.Tleiini) Ininger of the nsteoporntie skeleton after opcr.n- 
tion on a p.irathjroid n<Irnoina (Snapper), likely to intensify the hvpnpara- 
thyroid tendenej "After the operation the dccaleifird skeleton nbsoriis the 
calcium from the plasm.n w ith so much avidity that the calcium current whirh. 
liefore the operation, went from skeleton to blood, is reversed Tlie <|imiitities 
of e.ilciiini which are now withdrawn from the bloo«l plasma are .so laree that 
bypoe.ahemia nn<l tetany resnll Kven the presenee of three remaining norm.al 
parathyroids is then not anflleient l<i keep the e.vleium loelalxvbsin in its normal 
pathways" On the other hand, if tct.iny develops after an operation for 



primary diffuse hyperplasia of parathyToid tissue, the explanation is rather 
simple : it occurs as a result of extirpation of excessive amounts of parathy. 
roid tissue. In cases of this type the prevention of tetany is a technical ques- 
tion (Churchill and Cope). 

A perusal of the literature concerning postoperative tetany after opera- 
tion for hyperparathj roidism yields no indication of a relationship between a 
high preoperative calcium value in the blood and the postoperative hypopara- 
thyroidism 

Jatte and Bodansky pointed out that the more intense the bone changes 
the higher the phosphatase and the higher and the more difficult it is to control 
hypocalcemia following a aucecssful parathyroidectomy, in other words, the 
severer postoperative tetany. The authors explain it by the depletion of the 
skeleton “which represents a sort of vacuum which greedily sucks in for 
repair considerable circulating calcium, thus tending to create a prolonged 
postoperative hypocalcemia.'’ 

This biochemical explanation for the theory of the calcium hunger of the 
skeleton does not apply to all cases. On the other hand, tetany is not neces- 
sarily always accompanied by a low catetum level in the scrum. I saw cases 
of tetany with 11 to 12 mg. per cent of calcium and others which with a cal- 
cium level of 5 to C mg. per cent developed no tetany. 

On the whole, it may, therefore, be said that the occurrence of postopera- 
tive tetany cannot be foretold with certainty from preoperative findings and 
that an adequate amount of caution during the operation is often able to pre- 
vent tt It IS for this reason that Churchill and Cope (1D36} suggested remov- 
ing part of the adenoma only if a postoperative tetany bad to be feared and 
moving the lemamder of the adenoma superSciaHy into the neck region so 
that It might be removed easily in case the operation was not completely suc- 
cessful. Thu “conscrv'ative sutgery” should be adopted, according to Churchill 
and Cope, (a) i£ the phosphatase value is higher than 14 Bodansky units, (b) 
in the presence of sopsu and general debility, (c) in renal dysfunction since in 
that ease tetany is more difficuU to control, (d) in an “unknown status" of the 
normal parathyroid glands as in secondary operations, (e) in an "unknown 
status” of the other parathyroids when dealing with multiple adenomas. 

Similar ideas were exprrased by Albert at the International Congress of 
Surgeons in 1935. 

Jleasurcs to control tetany arc: (1) administration of calcium per os or 
intravenously, (2) administration of vitamin D, (3) administration of para- 
thyroid extract, (4) administration o! A. T. 10 (dihydrotachysterol, Holtz, 
1933), and (5) implantation of parathyroid tissue. 

No detailed account can be given here of therapy. It should only be men- 
tioned that the use of parathyroid extract is frequently followed by immunity 
to this treatment so that progressively increasing doses are necessary to main- 
tain a normal calcium balance. It may even occur that intolerance to para- 
thyroid extract develops (Aub, 'Wilder, Camp and Ochsner, Robertson and 
Adams, ileCluTe, and Clairmont). 
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A considerable improvement of tetany therapy was the discovery by Holtz 
of A. T. 10 which is synthesized from crgostctrinc. Independent of the original 
level it specifically increases the serum calcium. The effect does not set in 
before the lapse of twenty-four to forty-eight hours and constant checkup is 
necessary to avoid severe hypercalcemia. 

A detailed report on this preparation was given by Bauer at the Interna- 
tional Congress of Surgeons in 1935, and the indication, the shortcomings, and 
the danger of its use discussed The difference between this method of treat- 
ment and that with parathormone is shown in Table VII. 


Tablc VH 



FARATDORMONE 

A. T 10 

Administration 

1‘amitcral 

Peroral 

Effect 

Immediate, rapidly aubaiding 

After 2 to 3 days, persistent 

Dosage 

1 to 2 tjtats per day 

Onto a. week 

Serum calcium 

Increasing, fluctuating 

Increasing, constant 

Duruig acute attack 

Immediate effect 

No effect 


Although A. T. 10 is of no avail during an acute attack, it is certainly very 
effective in chronic coses (Swinton, Brunner). Ineffectiveness of A. T. 10 has 
recently been reported (Stahl), a fact that was corroborated by Holtz. 

There are authors who advocate, in cases of a chronic type, recourse to 
the old method of transplantation of parathyroid tissue (Braine and Rivoire, 
Jlason and Warren). 

RESULTS OF OPERATION 

After the parathjToid tumor or the two tumors or, in the presence of diffuse 
hyperplasia, a sufficiently large amount of parathyroid tissue has been removed, 
the result of the operation manifests itself very rapidly. Snapper in his first 
case, similar to my first case, was able to ascertain an effect of the operation as 
soon as twenty-four hours after. Goldraann gave an account of a case in which 
after parathyroidectomy the preoperative calcium level of 19 mg. per cent 
dropped to 10.5 mg. per cent within six hours This progressive improvement 
is in the subsequent few days threatened only by an intervening tetany and 
later by complications of the urogenital tract. The condition of the bones 
progressively improves during the first few months and the majority of 
authors report recalcification of the skeleton 

This much-discussed development of my first operation, in which the 
disease recurred after a complete cure of sir years, gave rise to the anxious 
question as to whether the operation was of any permanent value at all and 
whether the other patients operated upon in the meantime were not threatened 
by a similar fate after an initial success. Today we are in a position to say 
that, fortunately, this fear was unfounded Although the majority of authors 
still devote the greatest part of their attention to a further study of the 
disease and the diagnostic and technical possibilities, giving little information 
on the permanent results after operation, a number of data are available. 
Thus, for example. Snapper reported that his first patient died ten years after 
successful operation from coronary thrombosis, while the second was still in 
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a satisfactory condition after nine years (1939), and the third, operated upon 
in 1934, was in an excellent condition in 1940. 

CorjTi's patient, after four years was in so satisfactory a condition that 
osteotomy for the correction of deformity conld be performed 

In a case reported by Wichmann the condition was still good after eight 
years In several cases of Alexander, Pemberton, Kepler, and Broders the 
case reports published in 1944 to some extent include the results after an 
appreciable follow-np period One patient (Case 1) operated upon in 1929 
died in 1940 from esophageal carcinoma; the second (Case 2) operated upon 
in 1930 was still healthy after six years. For the other cases no follow-up 
data arc given. 

JIcClurc and Lam, reported upon “End ncsulfs in the Treatment of Ily- 
perparathjToidism ” Five of their sit patients submitted to operation. One 
of the patients operated upon died four months after the operation in a state 
of hypoparathyroidism, while fire other four, whose conditions were followed 
very carefully for from four to eight years, arc referred to by the author as 
normal individuals 

nimmclmann’s patient was still healthy after four years and that of 
Laewen after two jears A patient reported upon by Bosenbach was still 
cured after eight years 

These data may sumcc to demonstrate that the patients had fully pe- 
cosered and that the operation had been of permanent \alue. 

Although it is with great satisfaction that we may view the results of the 
development of hyperparathyroidism research during the past twenty years, 
a number of questions arc still open and further studies will ilnd a wide und 
fruitful field • 
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Book Reviews 


Peripheral Kerve Injuries. Principles of Diagnosis. 11/ Captain Webb Ila/maker, M.C , 
A,US, Army Injtilutc of l*aiholoJOr, and Msjor Daroes Woodhall, SIC., A.U.S., Cliicf 
Neurolopcal Bection, Waller l{ce<l Ocncral Iloiipital, Washington, D. C. Pp. 227, with 
225 illustrations. I'luIaJelphia, J9l5, W. B. Sannders Company. 

Tina little book la moat valuable becau«e of the manner in which it prc’enta material 
rather than because it contains new infonnaliOD. 

Many aimplo lino drawings and good photography simplify the anatomy of neiro injuries 
and the te«ts for loss of nerve ftinetion A very admimblo feature is the sensory deficit 
depicted on the photograph or on a line drawing ubich necompanics the photograph. One not 
familiar with tlio anatomic detail of nerve injuries will find it po'siblo to comprehend the 
anatomy of the<e lojuries with n minimum of elTort through the use of this book. 

It should be a very useful volnaio for every practitioner who has occasion to esamino 
for, or treat, nerve injury. 


Anesthesia in Geaetai Practice. Dy Stuart C. Cullen, MD., Head of Division of Anes- 
thesiology, Deportment of Surgery, State Unuersity of Iowa Hospitals; As'oeiate Profes- 
sor of Surgery (Anesthesiology), .State University of Iowa College of Medicine. With a 
Poreword by Frank It. Peteraon, MJ>., Professor and Head of tho Department of 
Surgery, State Unirersity of Iowa College of Medicine. Pp. 2C0, with illustrations. 
Chicago, 1916 The Year Book Publisbere, Inc. 63.50. 

It IS always a pleasure to read a book of this caliber. Dr. Cullen has the skill and 
ability to write both authoritatirely and clearly as well as concisely. This book contains 
material which should recommend iV not only to students ol nneslheslology but to others ns 
well. The chapter on preancsthetic nedication might well be used as a basis for interns, 
and surgeons, too, who are called upon to order for patients preoperelively in hospitals where 
this duty is not taken care of by the department of naesthe'iology. Tho chapter dealing 
with ways and means of maintaming an adequate ntrway in unconscious patients might very 
well be made required reading for all personnel who have entrusted to them the care and 
responsibility of the unconscious patient This, of course, includes nurses. 

The book is small and easily carried. The paper is good and the printing excellent. It 
la well bound It is recommended without any reservations. 


The Peripheral Circulation in Health and Dlseaso. A Study in Clinical Science. Dy Pobert 

L. Eichards, M.D, with a foreword by J Ik Learmontb, C.BE., Ch.M, FJtC.S.E. 

Pp 153, with 104 illustrations. Edinborgh, 1946, £. A B Livingstone. 

This 153 page monograph on the penpheral ciKulatioa covers in. an admirable way the 
fundamental physiology of regulation of vascular tone in health and its pathologic variations 
in the eommon types of arterial disease m the extremities Of particular interest ore tho 
discussions of nervous and local control of the peripheral vessels in Raynaud’s disease, other 
conditions which give nso to the Raynand phenomenon, and the description of circulatory ah- 
nonnalities which are found after complete or partial injuries of the penpheral nerves. There 
is also a valuable chapter on the circulatory distnrbaoces encountered after exposure to cold, 
particularly the wartime syndrome of immersion foot, which was studied so carefully by the 
Edinburgh sebool. 
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Tin: sui{GicAr4 tukatmiixt or ani:i hysms or Tiin 

AfinOMIXAL AOIITA 

Gez\ nr. Takat55, M.U , ast» Joit\ T UK\'ctrtats M 1> , r>ni miO, Iu- 
(From the Dri'tirlment of Svrpery, rnnrrftty of lUinoi.t toU'ni 'if }f"luiiii the Fetecreh 
ox! r>lu<n(«ni(>i< /{(M|vt(Ai*, nod >'* l<»l' ’* If**'}-'*"*’ 

\Y7HII4T: the nnenrysms of the nlxlomiiial aorta arc Ic^s frequent (n intio of 
»» 1.7 to I'lO) than those of the thoracic,' tn<*re than ''00 cases ha\e been 
reported m the literature. Of these, thirty patient* base had siirirical trentnient, 
the first ease loins that of Cooper who in lhl7 first heat'd the uhdoniinal aorta 
for a left iliofemoral aneurysm with a stinnal pi nod of ihicc dais’ Durms 
a sjTTiposium of the American Surgical Association on aiicunsms and \aseulnr 
surgery, both Hisper’ and lllkin* gate a eoniplcle fnhiilntion of all operated 
eases up to 1940 JIntas,’ from his vast espenenev with nncur.vsms at nil looa« 
tions reported seven eases, one of which was ligated, three wired, and three 
simply explored. He also puhlished in detail* n rejvort of the successful ligation 
of a sypliilitic abdominal nncurj'sm in a patient who lived seventeen months and 
died of pulmonary tvdicrculoMS with n weUaihUtemted nneiirj'smnl sac and good 
collateral circulation. 

The number of patients who have survived the surgical treatment of these 
aneurjsms by moTc than one year is only *ix (Taldc I) Of these six, coUon 
tape has been used in five, and fascia lata m one, tins is Digger’s successful ease 
m which a second operation was done and an ancurvsmorrliaphy was per- 
ormed Since this sjmposiiiin ihc significant ease report of Morton and Scott' 
appeared. In their patient n slowly leaking abdominal aneurysm was treated 
y two tape ligatures below the origin of the inferior mesenteric arterj' A large 
eft tetroperiloneal hematoma was found and this may have wcU interfered 
with the collateral circulation in the left lower extremity, which subsequently 
became gangrenous and required amputation at a high level in the thigh. The 
patient died seven months after ligation of the aorta A new aneurysm had 
ormed proximal to the ligature wliicli ruptured into the small intestine. The 
circula tion of the right lower extremity was quite satisfactorj-, the right iliac 

t^«sentei1 at a ineetlne of the Chicago ?urgleal Sncletr Peb 1. 1916 

Bweived for publication June ». 1946 
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outer tube of eloUetl blood compressed the inner tube of these arteries, thus 
producing occlusion In the region of the rent of the aorta, 3.5 cm. above the 
aortic valve, atheromas were noted, the outer Itihc had ruptured into the peri- 
cardium which contained at least 300 c.c of clotted blood. 

The second patient was middle-aged, normotensive, iionsyphilitic and had a 
palpable anenrjsm of the abdominal aorta; in addition, one popliteal arterj' 
showed a marked saccular aneurysm, whereas the other popliteal artery suddenly 
became occluded following trauma during a fishing trip While no mass could 
be palpated it was thought likely that this occlusion represented an acute 
traumatic thrombosis of a popliteal aneurysm, which is not mfrci^ucntly bilateral. 
The origin of these multiple aneur>sms is unclear although a mycotic lesion was 
.suspected by the internist Exploration had been refused The patient under- 
went a cordotomy for the loot pain and the abdominal mass steadily enlarged. 
The patient suddenly died m Fcbmnrj. 1S46, twenty-tico months after the on- 
set of .symptoms 

The remaining six patients* were operated upon and their ease histories 
m abstract brieflj follow 

C\SE KEl*ORTS 

CAsr 1 (No JSOIS St tuKo'a — S K, n 69;eareld friTniM, oitcTwl the 

tio*pual ott Oot It, I'US, compbmiog of dim and a Jraning, eclung ecnsstioa la tho 
obilomcn, rnilialing to the fiiidl) of Die bark and into both kipx IIo oolicod a put«nting mnas 
in ilie lo'^er port of tlie Hlxlonifn 

I’att liutoty (cicjh'd (Im( ‘tnio iVliruarj, lois, (|ic pationt had had repeated attacks 
of dirzi Dpoll^ ntiich nero rotiereO In recumbency At that time be \rat totil of Ins bigb blood 
p(c>«ure Lpaa acisiof; lie felt a (igli(nor« in (he abdomen and in placing his hand on it he 
dtvoiorcd i>< pul'afion Ho Tomitoi) a few time^ after (be dizz} rpehit There irnt oi'ca«iona] 
Uood in the stool* 

On entrance there nis n hard puPntiog nia<« d cm long and 3 cm wide ju<t to tho left 
of the umbilicuii Tbc imrs xas freely ruorable, not torj' tender, nnd shouod a sjetolio 
cxpanaiou nod lituit OotU lUnc arlctic* »ocm«»l rather targe, pnttnulnrly tho left, so that 
n second nneuri«ni here na« sii'pofn) Tlie pul-itions and «*cilJomelric runes flt both ankles 
wetc decrea«eii 

On % tay the tliornur aotta «Iio«ci! no unuoiiat ealirgement or calcification In a lateral 
reonigenogr'ira of The sbdomen a 0m«e depont of ralnum was (I'm in the nail of the norln 
and alro in the iliac* The fourth lusuliaT sertehra showed some eviilenco of romprex'ion. 
Tho Mood Uax/iprimnn rrailmn t»a* negafirc Hlood pre«»uro nas ISO/SO mm of mercury 
aliicli roM> lo l<ie/no mm of mewnrj after biWiPm) iliac compreMion 

Opcrotiiin «as petfornusl on Oct 16, lotx, iMth ti diagnosis of nWomiml auMiTjsm 
of the siirta (tl ill- T > The entire alKlommil aorta w»s enlarged, but ju'-t below the origin 
of the inferior tne«en(etic arterj a faofurin aneurjrm nns enpountcrcil extending to the 
line bifurcniion It «a« the stre of a large grapefruit After the peritoneum was split and 
tho dua.Ienum mol.iUnxl, the sorts wa« cnrirrlml alioie the naeurasm with nn inch wide eigbt- 
jdi hjer of celli'jdniip aliieli nn* sotumi snugly with eotfon around the aorta Tho operation 
«n* done under p-intocnin gliwo-e •}«aal atie*the*ia Tho surgical con«ale«eenco was un 
ei eniful 

noting the po-tojK'niiiie cinirsc the patient was reexamined monthly fight months 
after op emimn tlie rac «a* deci.lcdlj siuMler. lie r»fu«e'l a second operation for comjdcto 
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hgafare orer tbe f«!!op!iane banJ; tltirtem months after operation the mass was one-third 
of its preTious sue He agam refosed operation and tefuraed to renn^ylrania He die.1 
suddenly on Deecmber 13, fouifeen months after operation, from internal hemorrliatte. 

The relief from pain and the shnnhmg of the pulsating tta«s were striking. Since the 
iliac arteries were patent and sinee a partial occlnsion of the norta had imdoubtedly been 
accomplished, an occluding bgatore rras suggested, but refused. The patient was 70 jears 
old by this time and showed generalized arteriosclerosis He survived the banding with 
cellophane for fourteen months. 

^•ASE 2 (h'O, Si252 St Liike^s Ho^pital)^ — W. T, a SSyearold railroad erecutiTe, 
entered the hospital complaining of severe abdominnl pain radiating to the small of the back, 
of one jcar's duration 
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PETAK\TS ANI> IIK\>01J>'5: ANH'llYRMS OE A1W>0MIVAI. AOHTA 

umb>licii«. Tlio fwntsonoi'ffttii R diffu*** ililUntion of Jin’ tliornpic norm. T)i<’ 

Wawrm'von '\a‘‘ ni-jrxtlxe WooJn uPre for Mood. 

Oremt*"" "■a-* r^rfOTW.1 on Hoc. 4, WH, t«KMr fpinil one'Hirnn »il)i t^nJociin- 
Rl\ico«e (0. do T ) .V ciccuhr ftnourj-nni of Ibo Abdonirnn] nmtn «ns found cxti'iuljfnj from 
ju«t liolow tlio inferior mcrcBtenr arlory to llo lufurcation of flic ilinc*. On llie Riimniil of tills 
sac na« a grecnidi, partly norrofie sortie plariue nliirti rom witli Mch luihntion nnJ nlio'C 
exlru«ion sccmr^l imruinont. Winnc of tli>« »ac iliil not scrm jii'tifiiblc An cirM ply Injer 
of cclloptnnc «as icrniipei) aroimd tliO aorta proximiil to the sue and nl»o around tlie anterior 
siirf.nco of tbc rnc (Fir M- Tbe raf rouU not lie enrireted yoMcriocU, eineo it no« firmly 
fixed to llie spinil column Tlic cidlophnne wax coseretl witli llio root of tlio me«entery and the 
omentum. The loops n? email bowel nhtcli were *<tliwm to tlio eic nrrp di'lurlx'd os litfJo 
ns pos'iMe Tlie piilicnl’s pros«ore fell iwiee ilurtoR the opiT.ition luit could lie re.idily 
re-toreJ niili nco«jDeplirin 

HurmR llie po«loprrftti\f> counv the tbioetaaafc Iciel was mirntained at tlicrapeutie 
lerolr. Tlireo rnontlis after ofionilion ibe blno-l pro“«ure nns Sl'VltO mm of mercury Tlic 
mass was one third of it« pteMouii »ijc \H al»lomiBal p.ain had disappeared The patient 
rciutncil to work. .\t nine montlis the itia«s wns lined, »tiU rcceihnf; It seemed cIo«e to 
tlio abdominal wall There nero no »jiiipioai«. TWooil pressure nos 5<f>/H0 nim of mercury. 
Al fourteen months there mere no eimploms and lie nas norkinK » The eellophnne 

erented n hard, turret rhapol ma'» oeee the threntening jM-Tforaliim and could be well palpated 
theouRli the aUtomcn * 


Case 3 (Xo 30720d lle*catch end l/luentionM Ilo*pilftl«t — VV McC , a 5“ >ev old 
wliilo m.in, ms noli until tie monihs before entmore, at ohicb time he noticed a moderately 
severe pain in the left lumliar region nblcli was mere rnoiich to disable him for four daja 
and rerjuire a hypodermic f«r mhtioti The pain nos fonstnni nnd nehinR m chametpr. 
The fiiUouing four monehs the patieoi had oo compHints Two months prior to admission the 
patient hid n recurrence of mere achiog pain nhieli sometimes appeared to be referred to 
the left groin and testicle, i'or relief from this pun the piiienr went to Cook County lies 
pital and here x ray views revealed the presence of n mis* outside the bowel in the abdomen 
nliieh nas consistent with an intra abdominal or retroperitoneal mn<x, the pyetogranis were 
normal and fluoroscopy of the abdomen showcil some calcified plnqucii about the tumor mis« 
but no erosion of the natenor vertebral Irodics Id the two mouths licfore admission the 
patient had noted pte««nte of thts mass in the left side of the aWomen’nnJ had noted that it 
pulsated hut ho had not noted any marked ehnnge ta the siac of the mass lluring these two 
months the patient had had some weight lo«3 which be attributed to nnorexia during the 
penods when the pain was severe lie had also been eulTeriDg from some orthopne.u and 
had dyi-pucacn mild exertion lately. 

On entrance, physical examination reveated mild orthopnea, n blood pressure of 130/500 
mm of mercufj, a heart enlarged to the left, a pulse rate of 76, a thciU over the precordial 
area, a rasping thrill oier the aortic arch, and a loud systolic murnuir over the aortic ting. 
In the left side of the abdomen opposite the nmbilicus was a mass nbout tho size of n grape- 
fruit wiiieh was hard but compressible and wbicb was slightly tender to palpation. The 
mass though pulsating was hard to call definitely evpaosile. An electrocardiogram ehowed 
left a.’os deviation, ventncular extrsoystefies, and eigns of left ventricular hypertrophy. Spioal 
Wassetmawn was normal Hxamioation of Oie ebest showed genernlizeil increased broncho 
vascular raarkings, moderate calargement of the left ventricle with diffuse dilatation and 
tortuosity of the aorta. The lower third of the esophagus was displaced anteriorly and to the 
tight by diffuse enlargement of the thoraew nwt* lotravenoua pyelograms showed a moderate 
degree of lateral displacement of tho left nreter which might bo due to pressure from an 
abdominal aneurysm An irregular calcified iaa«8 was also noted m the abdomen oierljiag tho 
left pscfts muscle which was not of definitely deterauaed origin 


'Two years after operation the patient died with 
the abdomen. Autopsy was not permitted 
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Oa July S, 1945, because of tbe age of the patient and the feeling that gradual eteoosjs 
of the aorta was the only safe way to handle what was felt to be an aneurysm of the 
abdominal aorta, onder spinal and supplementanr ane«the'<ia the aorta was directed free bv 
opening the les’cr parietal eavily, refietting the pancreas upward, and separating the left rennl 
Tein from the aorta (J. T. R.). Dissecting between the vena ca'a and the aorta, the aorta 
was encircled by four thicknesses of three quarter inch wide cellophane twice proximal to the 
aneurysmal dilatation. It was the impression that this was done di<tal to the renal ressels 
though thc«o were not dissected out, since it was felt tliat the small occlusion that would 
en“uo would promote dciclopment of collaterel circulation through the brandies of the 
celiac if necessary. The postoperatire course of the patient was uncrenlful except for some 
pam immediately following surgery. 

The patient was contacted by lel^hone on Aug 23, 3945, at which time he had so 
moro pain m the abdominal mass but n great deni of pam in the small of the back which 
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dij not *’6 qu'te fxi'lie«blc. The mass in the aMoraen had not incrcaW pny in 

site and the onginfit pain a«*otiated »ith the dwelopownt of the Jna«s wa« not pre«ent. 

He nai re admitted to Kwarch and Edneationnl IliMpital* on Feb. 5, 19-16, because of a 
steadily increasing pain and loss of weight He was steadily going downhill. He had 
started vomiting blood at intervals and had tarry stools The respiratory distress increased 
and he espired on March 14, l')4S, appronmately one year after the onset of symptoms. 

Autopsy (A 44 of 194t}) revealed a greatly enlarged heart with a roniplete occlusion of 
tho left descending branch of the coronary artery The thoracic and abdominal aorta con- 
tained many calcified plaque* The abdonunal aorta from the diaphragm to the ihac bifurca- 
tion was greatly dilated measuring 9 em in external diameter. Approximately J3 em above 
tho Infurcsition of tho aorta a coHophano haml sovroutided tlie norta Anteriorly this 1.5 cm. 
wide band was imbedded in fibrous tissue, but posteriorly it lay free between the aorta and 
the vertebral column There were large intramaral pockets of titheromalous material and the 
calcified inner layers were brittle The lomen of the aorta was partially occluded by a thick 
laminated layer of organized tdoud, leaving a central lube approximately the width of a 
normal aorta Tho renal arteries were patent, the superior mesenteric artery and the celiac 
axis were demonstrable, but the inferior mesenteric artery could not be located (Fig 2). 

There was a shallow transverse erosion of the second lumbar vertebra, explaining the 
high root pain The aorta did not appear eonstricteJ at the region of the cellophane band 
Tho tissues around the band, howeier, were markeilly fibro<ed and infiltrated by inflammatory 
cells A sinus tract extended from the eellophaue band into a blind pocket of den'c fibrous 
tissue This was liBCil with granulation (issue showing markeil inflammation Macvopliages 
containing black and yellow material were numerous m the sections 

Death was asevibeil to myocardial failure due to coronary insufficiency nnd cornplieated 
by bronchopneumonia. Chronic pa«ire livpereiiiia was found in (he lungs and liter. 

Commctif — This patient eorfaml.v seemed past (he stnpe of operalnlUj’j 
\ioth the thoracic and aorta were insolvcd The rigidity of the dilated aorta 
nnd the extent of the lesion made this therapciHic attempt rather hopeless It 
is interesting that the oeeliision of the inferior mesenfcric artery, winch no 
dowht svasgTadwal, cowld lie toliTatcd “ The findings at autopsy showed that tho 
patient had cured the aneurysm b\ tliromliotic ocelusion and central canalization 
hut tho adjuvant role of the ccllopliaiie m this process must ho considered as 
highly doulitful While fibrosis was prodiieed. this could hardly have been 
sufiieicnt to produce partial occlusion of the aorta 

Case 4 — JI It . n S4 year old colored laliorer, was well until July, lii4.S, when ‘ ‘liglitning 
like cliost puns” eocirclmg the lower emt of the chest apjintisl la Pcecnibi'i, 19t3, with a 
diagnosis of sypliiliiic aneurysm of die nlHlominal aorta, the sac was wire-1 through a 
Hparotcmiy at Cook Counts I{os].Ma| (j t It > The patient improsMl for mx months after 
winch recurrence of psin Iisl (o a n>r<>n<l wiring tlirougli the left lumbar region into which 
tho pulsating mass had protiuiW in July. 1914 This again led to some nlief, but in 
November, 1945, boenus- of mtrmtable root pxm. a high lordotomy was perfornod at the 
NeuToJognal Institute of the Vniversity He died in the next tiventy four hours Autopsi 
could not be obtained. 

t’Asr 5 (No. 2<n645 Itesenrch anil (Muralional Ilnspilnl) — It. n, n 52yearolcl while 
m.m. was admitted on Kch 6. 1911. eamplxtwtng of n ewoUen, ulcevattsl left leg for the jast 
ten years, swelling in the left groin of three yexre’ duration 

I'tisi hwtory »f\e-i!i«l that in ftm he hxd injureil the left ankle, eyontu'ilh re-ulling in 
nn nWr of the left leg nliicli hail nnuiineil for the ji-«*t ten years He first rcciiiod li“ iil 
treatTOewl but m |WV5 jtic nicer was dixgnaseil a« sipbilitic. The patient was foil he had 

syphilis \l«.ut two years Is fore, he had noticed n ma-s pres.nl in the left lower quadrant 
with ft'sociated pxin. 
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On pntrinfi*, jilij'irnt oxaniitintinn rr»rlT»il a »en-<Ii'«clojHiI. well nourmlieil MmWii man, 
SJ j«ir« oM, l^ing fomfortnWy In l«J Ilmrl rate an* dt, rlijllim rpgiilarj inch enlarge 

tiH’nt of llio lieuM ti) the left. A roft, itelolie niuMnur an* hearj in the ajiej JIJooJ 
j‘re«iire wnt ll.Vro. The lung* were negative. mii«« «n« found in the left lower 
qrisclmnt of the nhiionieii iJireciJv aliote (he Min|>hv«» nml ejlending Lihterally to both in 
giiinnl region*, lioth iiii««eii i>ol*ile<l uith lUe l>earllK*tt; bruit wa» jirprent over the tiia«« 
The left leg nii« rnt-irgid, the thigh aa« in<]umte<I; a Inrge utcerilej nrea wa* pre«ent in 
the lower left leg bhiemn of the left foot an* ol«o pre-enl <'iimpre««ion of the nns* obore 
riitipnTt’s ligntiienl eiiii«eil II bradrrarilia, aloaing of rale from 7d to fiO, therefore it wn« 
ihoiiglit Ihn (he lonimunic’nlion «b« l■elaenl the region of the femorni nod line junction. 
h>(iiniil fiiiicl wii* clear, urine iiegaliir. rr*l eoiint on ndnii*»ion »a* II; white eount, llj 
hemogicibin, iri herotogv tta« |Hi*i|ive, ItnckI rheniielr> e«*eBtiHll\ normal nt nil timer 

KxjilorntMrv hfnrolomy wn* done on Feb H. I'll! (fi de T ) l.e{t rectnr laci'ion 
w.i« nin<!e iMlmr the tinibili>u« \ large ret mj-entonenl grflfk’fmit nre<I pnl'iling ni3«« 
prerentiNl Itself when the peritoneal eantv war opened The eommna iltae artery wa* 
extreniclj dilnieil and a large aneuryetnnl ne wa* pre**Tii. ihi* me bImi involre.1 a portion 
of the terniiml aurln The exnct extent of thi* inroirmient eouM not !*• delerminf*!. there- 
fore no ligation un« alteinp>e>l The inferior mevaterie nrlerv wa* larnhed in the nm*.* It 
wav Ml that the le.uin »»ti* inoj«>rable an I ctn*are wa* made in hjer* 

The po.tii|a-rvtiie coiit'e «a* e'-eminglr oneeenifiil with good healing of the wound 
until Iho tliirteinth piMiopi-mlive dav, at whicli tune i!ie p-itimi ruddeBly cxpireil due to 
the rupture of the aneuryiin 

Till* diignox* «n> tul'*e>iumily verifi.vl bv nu<op«T, the ilingnoKi* leisg rtipturr of 
vnrix of left eTiernal Hint iniarovl iliv* vein* on the (v«i« of an nrlerioiennu* nneur]tm( 
heinojieritoneuni . •,v|hililie nortm* fu*ifomi aneurvem of tie aorta, fu*iform aneuryxm of 
Ihc left eciiiiliKiti intertivl an I exi. mill iliv. nrteiie*. 


Commrilf — This wtis tin liniiMi.il r.'ivt'. siiiec tin' s,v {tliilitic nlKlominnl 
nnt-nTjsm of the nurta mtisi Imvi- ipoil.sl firvt »Mii the left eontmon tliac >fin 
All arlonotcnitiis fistula «» ii s_v |>]iililic lasts has imt Utm fotuul iii the lilpratiirc 
tnailalilc to Its The lav was nhvivnisl.v iti(>i«enihlo 


OAsr t)_f a *>l.vii»f«ll eolofevl lilorer, ealensl the llesennh nnd b.diievlionil 
Ifo-pitnl* a* nil einergincv chw on .Vit S'. 11‘lS 

I’fl*t hi.toM rrv.sil.sl thnt he bad had psm in the epign'"-'""* "'nre l''ll V lord, 
pulsating nil** was diinonrisl high in the alMlonien m the nnie jenr lie was known to 
Inve hv 1 rvphili* nnd tiiid Ind n-lnjiiite treatment 

On entrnn.e to the h.xpita) Ibe |Mit«mt was in escTWCiatiois pirn He was cell and 
fhoinij nml l.lood pre-.iire wa* !•« V) mm of nierrury There wn* a huge piit.nting mil** 
filling the enure nMomen TIh left b«er extremitv »»• mid. piibele** nnd grentlv rwollen 
It wns felt ll.nl the niieurvro wn* lenking nrowad the ilise h.fur. alion, w.luding both the 
iliiic arlerj nml vein The nonprolein nllrogea wa* d‘‘ mj: pfr ''*■''1 

The piUi.nt .lowir wnprove.! cm IssI rc-t and psrenleral feeding The awelling ini 
rroTfd romeahvt nml Hie femoral art. rial pulmtion re»ppeare.I but no puNatioBs were pre-s-nt 
«t tho poplibul nrferi.. The foot remsmed in a preearioii* position On Oct. !), into, two 
«..ekv after enlritme. es| lomti.m wns done under i-iunal »ne-tl.e*m (0 de T ). The nneuryrm 
Pleaded from the eclise iixie to the iline b.fureal.on «nd orclu.led the left common iliac rein 
The left common il.ae nrlerv wa. , silent Imt them ».v eon.idervbTe n.urni thromlK.*!* in 
the mam me wh.cli mu.t have thrown a ehower into tlie left lower extremity The abdomen 
clo.e.1 fince the cn.e wns jwlgcl inopcraMe. 

Followup MU'Ty •” noth Ic^ Wgan 

I U and L arrwtwwi Isvacne edematou. A leleiAown mil received two monthe later rc 
W that the rcpeatcsJJr Mnwa! fur «sc.,„ mdicnimg obstruction in tlie 

pial.}«tem. He died nt home. 
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I>lctc ocdusion tnkin>; ninotwn inoiith<. Tlipy fmctrest,-*! the use of this sub- 
stance for trra.liial c>echision in aiicunsnw of the anrln. That gradual closure 
of the aorta, especially at its lower iiid just iilm\o the iliac bifurcation, is 
tolerntfsl is best cxcmplinc.1 by n pooilly iiiimlwr of patients svhom we ha\c s«n 
with sadellc thronilK.sis dcvrlopinj: slowly at the site of atheromatous plaqncs 
While such patieiils have clamlicatioii and complain of loss of penile erection 
nml cjaciilatinn, the \ lability of ||je Iinii>s Ls maintained. In doing lumbar 
.sympatbeelomies for sneli a uroiip, the size of ibe lumbar arteries, serving as 


Subclavian, a.” 


I mamnvary a 


Ibslerior 

? intercostal a. 


Superior epigastric a 


Inferior cpigastrtca. 


I L 1- ..•Inferior 

Lumbar ^ ja.'' rncscntcric a. 

ti. -Superior 

lUo* hyy hemorrhoidal a. 

lumbar a- /ff/K 

l'^^"”\V'*Ir\tcrnal 

Deep \ pudendal a 

circumilot iliac IS 

MiddlcKcmorrKoidala-'^W^ ' a. 


■Superior 
hemorrhoidal a. 


Deep 

circumilot iliac ai 



collntfrals. ^rry nlniniis. In ihp Drromi*anj ini; a) «»• tlic 

n>n}l.'i1)1o rlinmiri*, nil nf %\h»rl» ivtjnitv tlip iHU^rity «»f Ihv cslrninl ilinc bik! 
Jin' lower |*nrt of the iHltrnnl iliac* «ttc*r> In the* micrium •■iitTimc ci of Jlorlon 
ftiul S<M{{,' olitnini-cl nt nuto|'\\. one* wi w-c* (hy Kfrat imjKirlnnfo of tfic jialrnry 
of tlio ilino nrtoriox Wlictlior iIm* Iuml>ar arJ«r>r«i fiinrlitift or not oil) «)'’i'<*nrl. 
of nmrvo. ut'on lioo itiniiy of fhini an* iinohc*cl »i llir infriiH-nooiilnr llinirnlnw 
Till* um* of rollon inpr. nhirli Im l»n*fi l)ir mo«i Mnv«*snfiil innlrml for 
proiliirimr parlin) orrhi’iion. Mill siiffrr* from ono ilrfrrt mnnnoii to nil mrllirxlc 
I*nxliirin;f orrliisioii from tlir imKiilr tinmrl). Ilia! partial or rtunplilr rx'rlii* 
MoJi of a larvt' nrltrj lo r<nnpTi-cM»»i» alwaja IrmU to tin* dmlh of tin* m-sm! 
wall'* Tlir innltiplr. nil»Ur!«iMl orrliisMiii «f <*«iiiir% nml llcwilt” Imn Uxit 
put to a rlmiral tf\t lo Monaliaii '* who Itcatitl thr aiMlominnl norta protima! to 
n sjpKiUlir «ucur>»m in llmv ntnin*** In* aWr to oMiliralr iJir vir. Imt fiio 
moiilliH nft«r tin* fir<l liaaluiv llir noria ix-rf«ralr«l jiiM proKiiiia) •« Ilir liiirlu-sl 
nililN'r Imiii] into llic lliml (wilioti of tlir mini Tin* pain ni also mnl to 
)ia\«‘ i>rrMMrnl pain ninl cviplinscn in tin* rnrlil lip aflrr llo* M*rfrinl licntiirr 
It liirt lirronii* iiirn-aMiialy ol»\ionH to m tliat in tlir pn-ofiirr of tlirv ilripti' 
mtiM* Wioni of till' nortn. «'Kj»*'riaU\ in itir pn-^i nr»« of li> jHrlfiiMon. n roni* 
pKto Uirnturi' in I'ontiuiuu will not l«* toUrntt^l for nnj luurlli of tiiiio Tlim* 
nmitm otlur jhinmIuIiiu'^ citlur tin* pn»liirtioji of ulow filntisK witli luiiiniit* 
sirirliiiK applii'iilion of rolloplMiir. f«»)l<»ni'il lalrf )•> iiiniii:. llir oiinijilrfr 0T» 
rision of l)ir Mir willi IraiiMytion of llir aorla a lirhor pmrrdtirr. liUt <.lfi*r 
fnnn llio Mn)i<l]>oiiit of pmainiat nipinrr ilian tlir orrlnuon in ronlinnity, nnil 
fiiialK a rt>ml>iii.ition of pnmmal luinliin: wiJli a partial wrap of rilloplmnr 
nmuinl tin* s.ir n pmrvilurr wUn-li is simplr ainl lias Us*n rartn'il ont tn t'asr 2. 
In (Ills one rasf no lutostmnl ol»stnirtio« Ims Ikxii onrouiurrrsl nftor n fnllowMip 
of foiirt»s*n inoiillii Tin* r*Hopliaiir iiiiw !«• mianlrtl jtnlously from rontacl 
Mitli tin* frtv pcritoriral ravilt Hoiuirr. lliis rKk h smnl) if a ptHul filinnis 
wall ran lx* Imilt np nroimil tlir woak iHirtioii of llir nnriirjsin Tin it* is also 
(I utxxl jKwsilnliti tliat the inflamniators nartioii piixluml in tin* arssrl wall will 
read; tlic inliiua ainl fa\or muml thnwnlsisjH, wlnvU w n srlf-livnlinj: jimersA in 
nnc’uri Mnal sacs, as seen m Case 3 


M MMIR\ 

A Kfonp of vixlil iinciir>Mns of tlir nlnluintnnl norta lia%r Ixsni obscntcl. Of 
these, two were not operatesl on, two were simph esploml. wir was wimi, and 
three were bamleil wiUi rrlloplianc Of this croup oiijj the three treated with 
cellophane wrap siirvned for nnj JrnRth of Imir. One patient liuxl fourteen 
niontks, another ilicd after njjht months, and the third, whose sac had also hcen 
wrapped in addition to a pn«jtn.il rrllophane collar, is doiii); well nt this wrilin?. 

AtnivrsDuai 

Since ilii» ariicle went to preM, it lieramr obiiou** that the l.ipe of celloptiatie u*eJ 
may be the JecKlmR factor in the prociuctioa of «<lec{uatc librosi'. Pot this teason in & 
tecent ease, not inclmted in this aenea, atnpa of eellophnnc were implaotcd into aubcuta- 
neoua pockets to atucly the reaction of the eoimectiie tissue u< the jifttient, whose ftneurssni 
was to be wiappeJ jn cellophane. 




RESECTION OF rRIJIARY LIVER TUMORS 

J. V*. DircKETT, M U , AVD IIbnrt G. Mo\TooMrB\, M.D , Dai i.as, Tnx.\s 
(From the Dallas Medical and Surffical Chme, The Vaglar Dniiersil!/ lIosiHtiil and the Texas 
ChiMren'e Center) 

S URGICAL renio\al of large masses of liver tissue has ahiajs presented a 
formidable problem. The chief concerns of (he surgeon ha^c been, first, the 
(Question of how much U\cr could !« rcmo\ed nitliout serioiislj disturbing the 
function of that organ, and second, the neeessits for adequate control of hemor- 
rhage 

Recent adiancos in knonledgo of the ph.i siologj of Ihc liver, and gradual 
accumulation of clinical data fiom leiiorts of surgical cases, lia\e fairly ucll 
eliminated tlie fear of producing li\er insnffieivncs b> icmoval of large portions 
Fisliback'-* and others haie sliomi exjiciintcntnlly that four-fifths of the liver 
of animals may bo sate]\ rt'moscd Tlie rcmaikahle regenerative caiiacity of 
the liver partiailv destroved b> disease processes, as in cirrliosis, is well known. 
Important clinical observations meUi<Ie su<li studies as those by Turner,* in 
1923, who found livci function normal otter removal of on adenoma neighing 
two pounds, three ounces, and b) I*i<kicll and Clav,* who removed the entire 
left lobe in three patients, suhscriiienlh finding liver fnnetion normal in tno, 
and onl> slight retention of bromsuUalem m the third 

Of probable significance m the regenerative capacity of the liver is the 
neh arterial blood siipiily to all paits The right jnd left branches of the 
hepatic artery anastomose fieely so (hat if cither mam branch is div’ided 
during the course ot a resci-tion, the intact branch can adequately supply the 
remaining portions of the liver ^Martens') Although the vascularity of the 
liver is in one sense unfortunate from the surgical mow point, it ls at the same 
time favorable to the removal of any particular part of the liver without jeop- 
ardizing nutrition of the reniamdcr However, evtreme care must be taken to 
avoid damage to the mam hepatic artery Even temporarj compression of the 
hepatic atteri' produces symptoms of shock, and this method of control of 
homorriiage from the Incr substance is consequently iinsuitablo After radical 
operations for advanced carcinoma of the cxtnihcpatic bile diichs, Brunschwig 
and Bigelow® reported autopsy findings, including extensive liver infarcts re- 
sulting from damage to the hepatic aiterj' 

Control of hemorrhage is still Ibe primary difficulty in liver surgerj’. Manj’ 
methods have been used with vaiying degrees of success. Earlj' resections os 
reported by von Eiselberg^ in 1893, and von Rosenthal’ in 1697, were done with 
the cautery to aid hemostasis, and the cut surfaces were packed with gauze, 
which was later removed. In 1899, Keen* resected the left lobe of the liver for 
carcinoma, burning through the pedicle with a cautery, ligating the larger 
vessel s, and closing the open part with catgut sutures and a gauze pack. Keen 

Hecelved for publlcaUoB, April 22. tWa 
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re\ionc«l sr\ent\-si'c prc\iously niiortrd ias«-» of nxrtioti of Ihtr turnon 
ShwnnoWr,'® in 1942, nn ntisiomn «>f tin* l»‘ft lr>l>c Msiii” Kriij rbnijN, 

cautery, mid siitiire*? He re\k*w«<l fifl> ttx rr^eetirois for ativioma of the liur. 
I’ieVrcU nml Clay, in 1944, tej>orte»l tln»p caM-s of n-N*'rli(>n of the left loV of 
tlio liver. Otherwise, only sii»sh have Ueti reporlotl. 

The method for eontrollmR himurrtiaK* di-serihnl h\ I'ickrdl nnd Clay b-ii 
1>ecn iiM'il hy its s.ntisf.ielonh in <i|Kr.iti(ilis on three jiatimts with liver lumen. 
The evsenlinl feature of tins teelimipie is the iiv of a line of interloehini: m.vl- 
tress fiiitiircs jmssinp thmtu'h the livt r siilKianeo proximal to the line of ineisien 
in the liver Tln-se are pland pin«r to the iiieismp of the liver, for the purpose 
of inimediiile eiiiitnil of hlnslinp I»v e(»niiiressi<m. In all thns-, the tumora were 
lu’patoin.ns, liver cell tunion of lo« tfrade iiialismnnry. The first patient, a mva 
of 79 ,vear< who is nliv* nnd w«]| nfitr twenty two months, had a reseetion of 
the entire left loltc, ns m nil thru e.iM-s n (Htrtid l»y l‘iekrrll nnd Clay. As the>e 
nilthors indieated, riwtion of lh< left loU pnivid to Is* easier teehiueally than 
reseelloiis of portions of tin rudit loin In 4»iir weond «ms 4', n child 9 years of 
ape, n hiipe tiunor of th< left lots' invadiiitt the riulit IoIh’. was siiefessfully 
ix'sevttsl, hiU the piitniit died mx months later with n’ciirnnee of the tumor 
Pndinrd nnd Stevenson'' r>|H>rt<s| .m .dinost iditilieal one Oiir third patient, 
n child 29 months of ape Ind a iniKli sin.dhr inmnr of the riL'lit loW, nnd had 
a rniieh more fnvornhte |l^»CTlos^s 

* V'l HI isntTs 

t'VRf 1.— t. U It a wtole ■•>.» ttC'st «rsr« «»• B.tmiinst ti) Itn.vW I'tWfrstJ 
H(**pilal, Mfly 27, mit. , lOnl Isin'fi^ <il nk>i<.« kdi) vniiiiling Witli K'CfC pa 

la iKe li'ft upjef at"1oiieB of ftott nx.nili* .lirsii.,n. ffisvimit ialihin,: after mesh, art 
aneluna, eno or t«o tinicf, f«i wonti «e'ir» 

Ptfitnl flfacM— Tlie •moi *»• >iil-l,n time m Jantiftr.T, PH Tl*c jalnsiiU 

enme nnnosilisl aiicl tonutisl MIohid,; the .stun; «r fti-sh iiiriinlie*. lie tlmiriit t*' !>'' 
*‘|itonmine poisoning" Vi the »*nn- lone he fai.l n rramjiftB In llie ppiBnori,iw 
noKst •'rohing mnspincnip” nn-l "tniiiVting’ an «tia> aV.loiuea. On fn-t,i>j Ike 
Ilie pnlietil noleit f«ir tin* firft liiiaar » bstil lump in tha* ajpjs-r nl-lninm. Tina tiiv« (rtp* do»’» 
after lie (lr*t neticasl it, nn,] on ailnooinn nl.ani| Inare il» a>ricins1 me. N'o other pi'* 
or fcnderneM am* notlrel eiir|>l that SMonsih. aal frasiuml inlerraN (one er tau 
II »liarp pnin leginning In lli'’ arau a>f iha anna,, m.lialasl mto Ihe loft pile of IW rh‘“l * 
neck. Tlie pnlicnl Plitteil that hr •aiiiit maatf. the mnM frislr The Jn-liKMlien ecnlinaet, 
unit he hekliel frasjiienlla Ilcmel* minp>i rrguhtU. there »rre no rhyraihirol or It"? 
MnoU, iiv't no Jauiulicc. 

i’ruf 7/i»fcry— tjueatioiiing ebinaa,! the earalinaaM ulnr lii'ininre. «nl the reT"® 

trtty tystetn neealiTe, cirrjt f,»r i-nennioDis men tinns alunne Ui» life, tailhenl tasorrmr' 
In tlic poet fiftas-n yenr*. There «aa no a<Mitioanl hi«tnr) of rhesl pnin. Os»troiR'e«ODs' 
e\»iem nn* repilire, unlH the piarsistl illnp»s In the p'nitoiirinnrT »y«(ern, there •mt nerluoi 
one to two limesj no tiny fretiwenry, tsinimg. pr urgenej Txlrrmllies »er,' nefnliTe. Hr 
bs'l frnclure of Iho left rhuete caf.ht<s-n Jenm lieforc 

Th* patient list the aetnc ouiilonr life of a farowr I'lCly years U'fote, he hii'l 
bitten by a Inrnntuli on the left cheek This nas follAwr,] by mnrkis] swelling of the 
which was trcateil hy milnpl' tnowiaina Since Hint tune, J„- hml prnlreu of the hwfr left 
»iJe of the face 

fanofy ffwlory.— TtiO palieot ilnl not rmieniU-r abnut gran IjArenla, but both W'l''" 
arul father ilic'l of “henrt ” Two btarthew amt a *i*ler were luing 


t 
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Physical EzamtiaUm — ExaminsUon rercaled a well nourisIieJ, well Je'elopcd elderly 
wan, wiUi Bell's PaUy of tlio left aide of tlifi face, Ijmg quietly in bed, not ncutoly >11. 
Pulse was ?0; respiration, 20j tewpeTatwre, 9S6* F The head sliowod paraljsis of muscles 
of tbe left side of the face below the Torebead Pnpils teaeteil to liglit and accommodation, 
but be was unable to close tbe left ejrfids; the left conjuncln.n was red and inflamed. Ears 
and nose were negatire. Tbe neck bad no maws, no Vircbow's node, no visible venous 
pulsation*. Tile tliyroid was not enlarged The chest liad eqnal expansion There was no 
interspace refraction or disturbance of toeal or tactile fremitus Brentli sounds were un- 
disturbed, there were no ralea, end lereussion was not abnormal By percussion of the 
heart the border was found 7 cm. to the left of the midetemal line, there were no murmurs 
or atcliythmta Blood pressure was 150/75 la tbe abdomen there wns a large MSible and 
palpable wa«8 in the left upper part, mwsttniig 5% by TVr cm on the surface. This ma«s 
was bard find freely mosable, moving with reapiratKin, it was not attached to the costal 
margin or tbe skin, but appeared to be Mtatlieil to the liver Tlierc was no tenderness or 
tympany, no other ma*«es or seors Extremities were negative There were no lymph nodes 
in tbe axillae or inguinal areas Reflexes were jihysiologie 

iflhoratorj/ —Urinalyses on May 10, ISM, were negatiie except for 20 mg. 

albumin and a few wliite blood cells June 5, 19M, they were essentially normal nnd also on 
Junel1,19M Blowl ehemutry was as follows Mat tl 1«UJ, urea, 1<>.3 , urea nitrogen, 9 0; 
nugar, Oo mg. per 100 cc of bloml, ibloridc«, 420. |>la»nm prolein*, 5« June S, 19M, 
plasma proteins, 45, albumin, 25, globulio, 20 June 13, 1044, plasma proteins, 48; 
ftlbumm, 25, globulin, 2 55 Rloinl counts were »s follows Slay 20, 3044, red blood cells, 
5|flfl0,000, bejwogloliiw, lfl4. white Wood cells, 0,523. polymorplionuclenrs, Ch (bands, 8, wfg. 
mental, 58), lymphocytes, 12, monocytes, j, eosinophtles, 1 June 8, 1014, red blood eelU, 
5,200,0005 hemoglobin, 158, while Uoo>l «ells, 8.500 polymorphonuclcaTS, 07 (bands, 5, leg 
mental, 02), lymphocites, 112, monoeytes, 0 eosinophilcs, 1 

Tbe patient was operated upon June 2, 1914, under gas oxygen ether aneslbesta 
Breoperative Bwignoru —Diagnosis was abdoniiital tumor, probably bemntoma. 

Operation ~~A left liemilie|i«fect<)niy was performed. 

f ladings— Tlie tumor piiliiablo la the upper abdomen proved to be the enormously en- 
larged left lobe of the liter Beneath the ser«s.a, tumor tis«uc could bo seen over the entire 
visible surface of the left lobe The right lobe of the liter was somewbat smaller than 
normal an,l about one half the »ise of the enKrgwl left lobe. It waa essentially normal »n 
appe-iraoce and no tuidule* couhl he jialpate,! ift its substance The stomach was adherent 
to the enlarged liver along almost its entire greater curvature There were nl«o omental 
adlicsions to the inferior surface of the liver The epleen 1111? not enlarged The gull bladder 
vsa« normal in appearance, exfcjd for some lUiekeiiing and fatty infiltmtion 

Trehnujue — A left transierse in<i<ion vvaa made beginning m tbe niidline, niiilway be- 
tween the xipluml nnd umbilicos. and eslending well into tbe left flank This was later 
enhrg>-d by right angle extension in tbe nudliae to tbe lefi of llie xiphoid, and the fu»cd 
cartilages of tlie siilli arid rcicntli r>l>s were iiiTiione<l Thia incision alloweil quite satisfactorv 
exjMirure of tbe upper surface of tim enlarge,! left |<>|,e The ro"i«>n«ory ligaments of the 
lol,c were sccijone,) l<etwcen clamps and ligatra! In prcfiaratioa tor ratting arrion the tsthmns 
Vlwcon the right lobe nn,! the left Mm*, nhtcli was aiiout six incbes wnle, an enteroctnmy 
clamp mill ruldiercovered M.adea was applicl to flic tight of the conlemplnle,! inciiinn for 
temporary control nf the blm,,! supply Interlocking deep mattress rutures of Xo 2 chromic 
caipit were inserte,! through the full ihirkneM of the peilirle, entcriag ami emerging on the 
ruperior surface, but not tu*,I tlilli the ends of lliese sutures heU snugly, a wclge shaped 
loei.jon Hn« made through the j^dicle. sepsratiog the left ami tight of the liver. The 

maltre** suture* were then tu'l ami reinforcing sutures weie plafe>l over the cut surface 
of Ihe liver from anterior to posterior e»lge These wvtv twd snugly and the enlerf>*to-ny 
elHmp wa« remote-l. B.cmoval of the clamp wss followe-l by hlcslmg ftirni several ve«,*ela 
which aas promptlv fontrolhsl by elatajnng ami insertion of additional figure of^-iglit sutures. 
Verr bttls lb«i.l was lo»t from the livst tiiri«ion. Tbe adhesions t-etwem Hie left lo1s» snd 
tloi sloiwach were then seetione-l ivni bVedmg iswnts ligalrd on Ihe slmnach side. Adhe.iiins 
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reviewed seventy-sw prcvionsly reported eases of reseefion of Ihcr tumors 
Shumachcr,'® in 1942, removed an an^oma of the left lobe iisin" Ivellj clamps, 
cautery, and sutures lie reviewed fifty-srs resections for angioma of the liver. 
Pickrell and Clay, in 1944, reported three eases of resection of the left lobe of 
the liver Otherwise, ontv' single eases have been reported 

The method for controlling hemorrivage described by Pickrell and Clay has 
been used b.v us satisfaetorilv m operations on three patients with liv er tumors 
The essential feature of this tceliniqiie is the use of a line of interlocldng mat- 
tress sutures passing through the liv er substance proximal to the line of incision 
in the liver These are placed prior to the incising of the liver, for the purpose 
of immediate control of bleeding by compression In all three, the tumors were 
hepatomas, liver celt tumors of low-grade malignancy. The first patient, a man 
of 73 >ears who is alive and well after twenty-two memths, had a resection of 
the entire left lobe, as in all three cases reported bj Picki’cU and Clay. As these 
autliors indicated, resection of the left lobe proved to lie easier technically than 
resections of portions of the right lobe In our second case, a child 3 years of 
age, a huge tumor of the left lobe invading the tight lobe, was successfully 
resected, but the patient died six months later with recurrence of the tumor 
Packard and Stevenson” reporte<l an almost identical one Our third patient, 
a child 20 months of age, had a much smaller tumor of the right lobe, and had 
a much more favorable prognosis 

evsE RETORTS 

Case 1— L K K, a while man. agcl 73 year*, was a,Jmi[te<l to Baylor Unirernty 
Ilospital, May ST, complaioms of occasional nnu-sea aoit ronutiag with screre pain 

in the left upper abiloinen of four months’ duration, frequent belching after meals, anj 
noeturia, one or two time*, for seccral yesrs 

pretent 7I/ne«— The on*et was <uJ,leD, some lime in January, 3944. The patient be 
came Dau<cate>l anJ vomitcJ followug the eating of fresh tomntoev lie tbnaght he he>l 
“ptomaine poisoning ’’ At the game tune, he hvl a cramping in the epigastrium anil 
noted ''rolling morements'’ and “rumbling’’ id the abdomen On feeling the abiiomen, 
the patient noted for the first lime a bard lump in the upper abdomen This mas? grew slowly 
after he first noticed it, and on admission ms about tmee its onginal sire. So other pain 
or tenderness was noticed except that oeeasionallj, at frequent interr.ils (one or t«o days), 
a sharp pain beginning in the area of tlie mass radiated into the left sole of the che't and 
neck. The patient stated that be fonl.l more the mass freeU The indigestion continued, 
and he belched frequently Bowels moved regnlarty, there were no claycolored or tarry 
stools, and no jaundice 

Post JZirfory —Questioning showed the cardiovascular system negative, and the respira 
tory system negative, except for pneomoni't seven times during his life, without recurrence 
in the past fifteen years There wss no additional In-tory of ebest pain. Gastromtc'tinal 
system was negative, until the present illness la the genitourinary systein, there was nocturia 
one to two times, no day frequency, burning, or urgency Extremities were negvtive. He 
had fracture of the left clavicle eighteen years before 

The patient led the active outdoor life of a fanner Fifty years before, he had been 
bitten, by a tamatula on the left check ’This iraa follosm! by marked sweUing of the face, 
which was treated by multiple incisions. Smee that time, he had paralysis of the lower left 
side of the face 

Fomdir DiffOfy.— The patient did not remember nboOt giandparents, but both mother 
and father died of "heart disease.’’ Two brothers and a sister were Imng. 
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to the omentum were likewise eectionetl and ligated. Tins allowed femoval of the left Jobe 
from the abJommal cavity. The wound was closed nitli continuous catgut sutures in the 
peritoneum, interrupted figure-of eight steel allc^ sutures in the fa'cial layers and rectus 
sheath. The skin was closed with continuous \ertieal mattress sutures of cotton Xo drains 

/’osfopcrntite Course — PollowiBg operation, tlie [atient « condition was good. Tempera 
fure reached 101* F. But returned to norma) on tlie thinJ postopcratiie day and remained 
so until the sixth poslopcratire day, at which lime the temperature rose to 100 2* F. At 
this time the patient began to complain of aching pain and tenderness in the lalees of liolli 
legs, and showed signs of miM thrombophlebitis The tempenture reaihcil 100 to lOO.l* F. 
from the sixth to the sixteenth po^toperaliie days Tlie tiironibophletuti* gradually subsulod 
without further complications. On the eighth postopcratiie day, tlie patient was allowei! to 
be tip in ft wheel chair and was diacliarged in good comUtum on the twenty third postoperatue 
day. Elastic stockings reliercd the pain in Ihe leg«, which were onli slightly swollen IIis 



— rhotomlcrocraih of hepstom: 


course since •Iivhsrge from ihe lll■•{•ll-ll h-»» )■« n «inte «ali>fn tnry Xo nsciies Ins del cl »j..d 
allhougti til,. ], jj, ^lijj ,«,.]] iiin<]eritt<ls after he has Is^n up for a few hourft ]|i< chief 
c'lnjlsint now is tint he is not ■Ihmi.il In rile hoT«eMcli, nr |o hitp in the tiells. Except 
for a lAilge m 0,e hwew lilt a at lbs an.le «f llir iwcisuwi. the aimnl is futuly hf-ite.) 

lie was last examine.! on JUrrI. 1'. I“l* 

rotWo^w* grprirf — V psilh.i) .irK n|«rl »B« wiiiile on the liier, June C, The 

tJs^iTrcn coiisistM of ft large liier r»ea»iiring 17 It by sj rrw. ll was ei.iere.) ly 

a thin srp(«i(ii eapsiile on one si le Tlie omenlUM m>» ailncte.) lo Ihe outer surface of tie 
hier. Tie greater jwrt of tie mass was yrl!«wis?i in e..l,>r an.! roniaine.1 lif.-l se»e]s which 
c'C.!) lx wwn. There was a small |«r 1 »«in «f lie irass ne-asirirg Jo I t I r 3 cm wlirh 
h-le.) like faiily eortiisl lircr tin ses-iiori tie man was co^s }•.%.«) of s.'fl fragile grans), 
tumor tissue m which arte tnnltijle Iwmorrlagic arras Tlere were oercral omall 
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to tho omcntunv wore likewise sectioned and li{;ated. TUis allowe'l removal of the left lobe 
from the abdominal carity. The wound closed with continuous catgut sutures in the 
pentoneum, interrupted figure of eight steel alloy sutures in the fa«cial hjers and rectus 
sheatVi. The shin was closed \tith contvanous vertical niattresi sutures of cotton No drams 

PostopfraUie CoMrtc — FoHoiring operation, the intient '« condition was good Tempera 
ture reached lOJ* F. But returned to normal on the third I'O'toperntne daj and remained 
so until the sisth postoperative day, at which tune the tcmieraturo rose to 100.2' F At 
tliis time the patient began to complain of aching pam and tenderness m the calves of both 
legs, and showed signs of mild thrombophlebitis The temperature reached 100 to 100 4' F 
from the sixth to the sixteenth postoperative days The tlirombopblibitis gradualh subsided 
without further complications. On the eighth postoperative daj, the patient was allowed to 
be up in a vrheel chair and was discharged in good condition on the twentv third postoperative 
day. Elastic stockings relieved the join in the legs, which were onlv slightiv swollen llis 








FIs. 8 (Case 1) — Pbotomlcrosraoli ot hepatoma. 

coarse since discharge from the hospital has been quite salisfavtorj No nsciles has developisl 
nitbough the legs still swell moderately after he has been up for a few hours Ills chief 
complaint now is that he is not alJowciJ to ndc horseback, or to help in the fields Except 
for a slight bulge in the linea albi at the angle of the incision, the wound is firmly healed, 
lie was last examined on llareli 15, 1046 

Pat/iofoffm Report —A pathologic rejiOTt was lasde on the liver, Juno 2, 1944. The 
specimen consisted of a large liver mass measuring 17 by IS by 85 cm. It was covered by 
a tliin smooth capsule on owe side The omentwm was attached to the outer surface of the 
liver. The greater part of the mass was jelloiii«h in color and contained blood vessels whicli 
couH be seen. There was a small portion of the mass measuring 10 by 5 by 3 cm which 
yoked like fairly normal liver On section, the mass *as composed of soft fragile grayish 
yellow tumor tis«ue in which were maltiple hemorrhagic areas There were several small 




RY 


\-tn arc-i^ (IM.ii «ii>> Itjjbt jelton int»r«nl inM«*rijl. Tin- in many plarcs •!« m h'l 

111! It ii|i'ir< ' m' rotii npfx* man} nliilr iilrnnila nliifli liivMi^I t)ir (amor li"v 

n r ; lir^i li'ii I - 'llif liDiiot ti«<tip MopiNil nl>n]|tU «lii’rc tlic nortiml liver tume Ivju. 
lie lit -iirf I wli.ti tliP liver ntm «nM)>r>l iiieoetjrial rm. in i’? f- em. Tia 

It 1 il-i i\ >' cl |> I'c cl i>f rumor ^•uff■^ee of jlio iiit*« w i» not uml ilimlpL 

>\ II II a III i.f of liter •iiniivii aro'x of rrlnlitily nonniil hvtr tU'ue OS OB 

•.nil \Mil li-t II ( Inn ir on tie oilier ami fl );rHi|in^ of llliroiia ronni-vlivc liixae 

tnilh ill III lull • r lell* In tel wren Tte tiUlitel} noriiml tumor nav markeilT 

Ii\, I ri II 1 11 Ini r • »riK mIkiuoiI ntmlernle entltiiiK nn 1 lliere nna even oome varialna it 

till I linn I till I nil' ••( tltr nin b i uf the eell< The tile eK(i>}}vr>i‘a srnl ilued rerr tJt 

ilntiiiil I III 1 uiK lim-l It Mm|le lolurtnir e) illirliiim tiliirli tiiLt retTuIar Tlrr 

niiH II 111 i-c II il 1 1 i»iia (onneitiie iiaaOi lo atit |;reiit rsleiit in tlie |>pn{ortal amt o' 

Hilliin ill I >1 I of tin I vliult a nliirli timiti ilenntr rirrhotie. Tlie litirout ronaev- 

lito Inn 11 III liiivn n till iililitilt nurmnl an-1 Itinior ma>>e« Bi>(>enreil to te aa 
111 111! ] irt ii( III I imi T I III II ■ ijNule There un« a rliarp or fnirlr eliarp 0 Imesiiii 

lipIMiMi Iln III ii* iiiiiitM n—m Hhmj one rule of It. The tumor tiatuc *a< riimjvel 

of 1 onl' (if . ll« V t 1 ’ 1 ' > r 111 1 1 I U ir n| penmnee, in that tlii't nere eompfHol of ri'le 

1 iiyo nmi'iinta if !• i -ti. i n. « t •) 1 t»ni itiili nl ttit« 1» eniiiU mun ! or ot*l, at tn'v ertie 

what irrniinliir liii |liil> nnhi wlmli tnriitl onl} eli(;liil} in »iie, ehaje, ani r'lrra'a 

eoiiti-nt Ihi ' il lull' n.iltr Niimenma email I Ik-I tenwU aerf reea arroSiatr 

iBg the tumor fun iii i li' '•■niie •lillen nliatK.n tv oiceTflion of til' aa« not ili'ilBi'rh 
rneniinter<''l \liilii>t« m> l« '• f iniioti tl.:ure« tt«re n-en. 

/»in«;n<«n- (In lii.m>i> »b- tiii-*i>e In | atonm, relalltily leni^ 

Cixi J I. '( M • «•> ’• >nle ■ teart. nat » |u Trrae tliii Ima'i li* 

I'ltnl, Mil rill 1 J l'>l 1 tiiih >ii>| I >iiii« ■ f mn*t in the u|’}H-r aicloni' n fur (ire nerl' rst t 
lot! «f I''' 'hfiei l«o »i till*' •mi.'* ■■ I'.'h. for i«Ove linte, lneTi“i»ing irrilahility fur lk"» 
or four «i‘ikt 

/■rurni lUiitm on t.h I" 1 the rl.it.| l-ikm to lL« family p’loifiaa '» 
Ihmc in, (Ikl i tn-c iii»e In u •• l e. tnini; •• leii laltoHl " Tlie latp> innea ant finin I an! 
pnteenl neni lo Ti xj* • hil.li. i • 11 ») ii il in Hallaa )i|. iir„i Totmtine after I mI ' ■ 
ev«r} i«<> or ihnv .|>t« fi i il. I'lai ia<|te tltje, liml heroiin' inereaeinsly irtiiafW t* 
|>i1<'r, nnil m (lie ]>r<v<>l)ii,! fit nxk' hvl taimst of ]>nin in lie p{>t|;a<triu3<, 

(jnine I anKhl Tl • re a i» m> li trihen nml no lAiry »tonl«. The a ere I riaa 

eiift. u-iiiill.t oiii n I'n laniilt hi'lurt onl |«»t liitinrt acre evwntinlty ceeiti'e 

rhyniYif /joinieiifioii tin |STnnt ane a nell n«itrithecl, will <!eveU>I«'!. r"''’ *■“' 
ninle eliill, IjiDg iiuntlj in le'l not aiulelt til. The hni>l nn 1 Iieik were not a's'"**- 
Ktt'i, enrp, ntwe, nml llifoti «er» not al,p»rmil exeeiil for jinle niucciua nieml'nort. TV" 
ehi'«t ca|Vintiiiu an* njinl. hrenlli aoumlt arere Kiti«rap|nrt ; the jennl of niMinial unr"-'* 
irns the fifffi interrp-iee, ju*l eiil'i te the left mC (elaviruhr line, fn the Iienrt tfiee* a"**’ 
iiiurmurt or srrhtthmin. the rate at the ni<e» ans tni, hi lO.! pri'c-'uie PO/TO. The ah' 
ana iliMencleil, nivi tiiere a i« a ritunil, emouth. itOntemler, linnl ni*>*.« oeruprint; Ihr rri' 
rlcht tliree fuurllin of the al»lemen that nMtteil wilH re«! i rat ion. Thu ina"* nil^eel tr ^ 
atttivhec-l W 01 pntt of tite Ittvr The liter reiull tit,\ t)xilliTie«\ nutlv. The kilnt”*' 
•jleen aere not pnlpiihle In the retiuni no iiin««es non* j>nlp'«te>l tiianJulnr rv'tom w* 

mined no lympindennpnlhj The i;eniial4 were normnl. n* aere the extrcniitiei- Tit ihi 
un^ I'lile, hut otheraue nut ahnormnl llellexea neve jhmiolotiie amt e<]uxl. 

Lnlnratory Stiulici — ItloOil rount on Mareh It, IP 13, reienleit red bIo>'il eiHS ■* 
heimiglohin, » T , a lute hlumi cell*. Il.SlKt. pohniarpliiinui lenrP, (IT (Icatidt, 1, eesrtnrDtti,*" 
lymphocyle«, 3l'j iiionorjte«, 3. l'nD*ily«« renetion nnn neid; nlhiimin; re>l He®'' 
rare; rugnr aas negnlitc; cast* aero neiritite. 

l.nhomtorj tc*m made hy the family pliyaieian liefore ndmittion lo h<'‘i>t»l 
foiloMS Teh IP, 1915, red btoml eello, 4,«J0,PI)0; ahito blood relln, IS.OPOi lienio;!''''"- ^ 
per cent ; 11 3 Gm , ital* cells, S per eent; eegmente.!, 4( jn«r rent i lymiliocyte*, 5^' p' '' ' 
Tuonocjies, " per cent, eosioophile*, I i^cr cent; mveloriteii, 1 per tent; unrli'I 
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tnoJerafc poikilocjeo«is Pc'climentntion rate was 20 mm , frugihly test 04 to 028, icterus 
inctex 64; paekeil'cells 40 per cent, roinme idi)» 44, color inriex OS; saturotion index l.C. 
On Feb 23, ]!)4j, Ibe unne was nefpilne ami tliere was no biie Feces sboweiJ no fat drop 
lets Tliero were tiie ii«uil vegetable cells and fibers and «farc)i granules Muscle fibers 
were rare; no oin or parasites OtcuU blood oas founl, benzedrine test was two plus. There 
«.as DO guaiac; bile «fl» negati'o March 5, 1*143, leil blotkl cells were 4,120,000, heoioglobin, 
56 per cent; sedimentation rate was 50 mm 

Opeiattve Rtcord 

First Optroiion — March I'l, }t>45, exploration and biopsv of liter tumor were car 
rieil out. 

Ftadia^j — A left upper rectui uiu'-cle splitting imision wat made Upon ojiening the 
aWotnen, the large, palpable nia«s proscil to be a tumor of the brer, winch occupied almost 



Fi? 4 (Case 2) — Jtagalve hepatoma replxcine most of left lobe amt Invading right lobe, sutures 
show site of biansf 

the entire up{>er half of the nbiloniinel eaiin This tumor w.as spheroidal in shape It had 
replaceil nlniost the entire left bilH* of the liter »n>l a large purl iif the right lobe There 
"s» a Barrow fringe of Iner tt«sne aliont 2 «in wide, aftarheil to the tumor along its left 
mirtpo, and n tloo hjer of brer tissue lepresentiag the remaiiung portion of the left loJ«e 
could be pnipnted lieliind the tumor The t»n«r e«mpre««et the ngfit lolre agninst the right 
abJominnl wall and mvaded its substanre ileepli The presenting surface of the tumor was 
a mottled, grayish red in color awt ■ is eoiereil In a fairlj tlucfc capsule which containeil 
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moderate poikiloeyto«i». Sedimentation rate »as 20 mm , fragility test 0 4 to 0 2S; icterus 
index 64; pacVed'oells 40 per cent; rolome Index 44, color index 6S; saturation index 1,6. 
On Feb. 21, 1043, Uio ume nas negafiie and there wan no bile Feces showed no fat drop- 
ie s There were the U«U3J vegetable cells and fibers and starch granules. Sfusclo fibers 
Here rare; no oia or parasite". Occult blood nas fooal, bcnaodrine lest na" two p!u". There 
was no guaiac; bile i\as negative. March 5, l‘M3, red blood cells were 4,120,000, hemoglobin, 
56 per cent; sedimentation rate was 50 nun. 

Optrattve Record 

First Operation — March 15, 1945, exploration and biopsy of liver tumor were car 
lied out 

Fwdnifis — A left upper rectus niovcle splitting incision was made. Upon opening the 
afxlomen, the large, palpable ms'^s proved to be a tumor of the liver, winch occupied almost 



FIr t (Case 5) — M%«slve hepatoma replacinp »»o«t of left Joho anO Invaillojr right lobe, sutures 
(bow site 01 biopsy 

the entire upper half of the abdomina) canty This tumor was »ji1icroiilal m sliajie It hal 
rephoed almost the entire left lobe of the liver «nd a large part of the right lo1>e There 
nis a mrrow fringe of liver tissue about S cm wide, atlBvhed to the tumor along it* loft 
margin, an.l a thin hver of liver ti'sue representing the remaining portion of the left lolie 
couU Iht puipnted behind (he (umor. The tenor conipre<>el the riglit Jobe 8p«in.<{ the right 
a,, oininal wall and invaded its substance deeply Tlie presenting surface of the tumor wn.s 
a mottled, grayish ^cd in color and was eovervsl by a fairly thick capsule which eontaine-l 
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T>Qfi>ei(ni» ajn«toi«cr.ing %enO\is Tl>« Tcmii'Hit of the tight lobe contiiaed a imaU, 

rai«eil, grai i«h arm on tlio nntoro«iijMTior rurfare wliieli tin •epfitated from flie margin of the 
tumor. Upon rcx'tiim, thi« nren Ind the ap|)eiraine of e«-^o!nllj nornnl Iiicr tissue. The 
gaU WaiWet v,as nofiint in site utul eolot, but «b» ih^idareit rotieviliat ttiuarJ the rigtit, to 
getlier uitli the Inle ilucts Tliere nns a \erj Ihm Injer of liier tissue ln'tween the tumor 
ami the pnrtnl (i««ure. The sfomarli u.as ilispliriil ilounnnnl ami to the left, but was c«“en 
tnllj normal in nppeatanee Tlie rpleen u.i« natmal 

irArtf H’nj pnne . — After thorough etuniiintioa of the ln<r iimi the tumor, resection of 
the tumor seomeil imprartie.al. A biojss nn^ Hken from the anterior surfaee of the tumor 
mas*, nnd bloeiling was eontrolle.! 1>\ n siTien «f interlockiiig mattress sutures of eotton 
nhicli Mere [heed before ilie specimen »ii« timmetl to allou insertion of ii series of inter 
rupted sutures, npprosini'iling the eilgi-s of the ilefeit The «<>un<l «as r!>i>eil in Hiers mtli 
out drams, u»ing continuous catgut in the {u'litoncutiv, intcrrupteil figure-uf eiglit cotton sutures 
in the anterior rectus sheath, and eontmuons \ertic il injitrsss suture of eotton in (he sltin. 

rnt^ofoju* Hfpor ). — 

Rro's f/nminotion • The spceiiiun eonsistH of a small bit <if tissue measuring 1 bj 
05 by 0 2 till. The surface utis tnieresl mih a ihuk iipsub . and bctientb this the tissue was 
firm and jcllonish broun in color, ri seinldins fjiti liier tissue 


Jficroicopic e^-<iniiB<itioit The seelion elaiiied with hcniatoxibu and eosiii reieflled 
tumor tis'ue l>or.UTcd on one side 1 a n thxli tibrous >.i}isulc Deneatii the capsule there vitis 
an area coataining numerous bile dints niel foci of heicitie iiarencb} mal cell* This area ua* 
separated from the mam Ixidi of the (ntnor In a thin Ahrous hand. The main body of tho 
tumor was soraposed of tords of large cells teM-uitding liser porentlunin cells which were 
growing m orderly f.ishton, but not in well deielopiel lobules Tlie«e cells rhoned marked 
fatty metamorphosis In a fou nreas sninll bile thrombi loiild l>o seen benenlli these cells. 

Pnlholo/jic dmpflojt*. The diagnosis was Iwnign hepatoma Itecoirry from this opera 
tioo was UDCicntful. A diagnosis of eiic.ip<uhted he|>atonia was nmile from the biopsy 
specimen, and an attempt to r<«oc( ii ims dc ided upon 

Second Operation— On hlanh 2<', resection of tho hepatoma was carried out 
f Indians — The findings were as de'cril>e‘l ot the pretioos eiploratory operation, Slnrch 
W, 1815, there Here no adhesions to the uoiiod nlierc the Uo|>s.\ uns taken. 


TThdt Has Don# — k long, right rectus. iiia..rle splitting incision was made, jeiraHelinj 
the healing incision to the left At the npivr end. the neu incision iias extended by section 
of the costochomlral cartilage up to the margin of the sternum The falciform and coronary 
Iigamenfa of the User were seotiooed and ligateil with cotton Beseral largo blood vessel*, 
both arteries and veins entering the tumor on its superior surfaee, were clampeil, sectioned, 
and ligated Beginning at the anferosupermr margin of the tumor uliere it invaded tho sub 
stance of the right lobe, a line of cleaiage was cstablieheil by inci«iBg the outer lajcca of 
the capsule of the tumor Tins line of cleaiage nas deseloi>e»l laterally and downward toward 
the antenor margin of the luer, and puired rlamps nerc placed lo succession along the margin 
of the liver ti'sue about 2 cm from the tdmor Tho liier tissue and the outer layer of the 
split tumor capsule were sectioned together betneen the climps iiliich included most of the 
hluod vessels entering the tumor. Tins procedure was coatiaoeil around the entire circum 
ference of tlie tumor, passing from the right lobe to the left lobo m the portal fissure. The 
tumor mass, together nitli the attached |>ortioDs of the liier margins, nas then quickly enu 
cleated and the resulting canty ftlled with a large, moist pack. Hemorrhage was quite sue 
ce«sfully controlled by this procedure After eomprossion fo> about file minutes, the pack 
was gradually withdrawn and the tlun shell of liver tissue representing the posterior remnant 
of the left lobe was tightly <o!opce*«e<l against the remaioing right lobe The cut margins of 
liver which were sfil] retained in the hemostatic forc^ origiu.-illy appbed were then sutured 
together by inlertocking, deep, mattress sutures of No 0 chromic catgut These sutures en- 
tered the liver substance about 2 cm back from the cot edges. The clamps were then removed 
and a few bleeding points secured with additional matlreM sutures The edges of the defect 
were then more closely appronmated with si eontinoous autuie of So. 0 chromic catgut. It 



Fig 5 (Ca>e 2) —After tnmor has been enticleatei) margios of left and right tobe remnants 
approximated «itb Interlocking maiiress sutures and a continuous suture 



liii|injllll] llljlt)l|II^MII|liM I I'll 
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Bunioroii* Bni»toMiu«inc ''•tiodb f5iBnn»l*. Tlic irtMi'inl nf tin* mnliinM n »maH, 

nrm f>n On' noVriKiij* ri«r Mirf^iv aliKh »#» M-jurnlp.! from iIib tnarcin of llio 
tiinidr. »<vtn'ti, tlii* nm li"**! I'** «f iBntiti ilW rmririM li'rt Tlit* 

pi51 > h'1 Vr wn* nnrmtJ in me Bn> mW, f irt »n« Ai«| Iv*-*! »<> ni'olmi to'iMxTii tlio iiclit, to 
fptiicr with tin* ViiIp iliKt* Till lo v>t»» n itiin li^xr of li»pf «u»m' lutwfi-n tlio t^Jn^oT 
nn i tliC J'lMnl fi’OirP. Tiip Uronnfh ir»b AownnatA tivni to tin* Irtit wftB e»»i'n 

piirmii ifi m j«Tirn>ipp Tltp •}•!*■« n itorinjil 

irjuit ifoj 7)i»ip.— AftPr llioToo^li rtnminnloin nf »li« Intf nnA tiio tumor. ji-v-^-iioT) of 
tiip tumor Ninioii itii}ir*irtirai. A t>oj»% t'ik<n fton llo mitriii'i •urfiiro nf tlin tumor 

Ilia.**, mill liJii>ilinc ‘ob* roni»iill«l !•'» n **1 niKrlmhin]; wittrt** rutiin* of mtinn 

■nViirii TiMt' jlvoil liofiiro tio *j»-«-»ro»ri »»* to nllon in»i'tln'n of n »• no* of lotii 

TUltr'l >utuir«, aj']>tn»mMini! Ilin »f ttir ikfaHi Tlo* noun-i mo* m livM-t* iMili 

nut >lmn«, U'itiC ••oi\tinu«'U* ratijut m tW |« r* 1 «n»nB%. intniti] t« t fi.jurt'of t rot ton rnturr* 
in 111 ** nntprinr rvrtu* rluntli nit I rnnt»nn«nt« •ulnri' of lOdotv in tlic »kin 


rr;ior( — 

fjrntt fjnmtnniinn Tlir •{■rrnmn roii«i*t<ii of « utiinll lilt of ti**irp nii‘ri«ii rinj; 1 l>y 
f S by nSrm. Tbr rurfnrc at' •otrtr<l niih * tliok ainl lirnrilli llii« Ihr luxiio nil* 

firm unit trlloni'ii lironn in r<>l»r. r>«r>iMiii.; fitit li«<r t««iia‘ 


l/irr(i«(vi{iif r/omm/ifion Tlo- Mrlooi >ln<nr<l Hith brnmlust liii nnil •o*in rptpiilpil 
tumor luirilpris] on ono *110 it n ilioh nt.rou* .»i("*ii|p JVnonili tlir rTi'*iiU tltori' itn» 
an nmn mBtimittif nunirrotj’ lulo •Im t» nml fi» 1 • f In j«ti». ( •irrnrh.fnnl rrll* Tlii» arr-i iri* 
rpfigrftlpil from llio mitin (•»h of tlm tun or >■« n thin fil-roti* liinil Tin* ninin iimtt of thn 
tumor trt* ronifvxnl of ron!* of hfi:i* -rll* i<*«*nnh|ini: li»ir }i.iri-ni fit ni 1 rail* hIpipIi itpre 
potting in tifilrrl^ fnrlunn liut not m «o|I .tinrl«|»*l ■•iImiUh Till ‘I* ppIN nliomil mirki*! 
fatty mi*tn'nori'Jin«ii' In n fm nr«n* •imli i.ilo ilnuoihi mmiI.I tn* won ia*iu‘(iili thcv rrllt 
ro/Moffir ifujifnrifit Th<* •finrno»i* t>n* lanign hri-nionia lits ovrry from fin* opora 
tioQ nat UftPtontful. iluigno.i* of < n< i| •tihinl hiinioiiin nan niailo frtitn tiic biop«y 

»fi«inien, anil an nttrmjt fi» it «n* .!« i.W u|>on 

Srroml O/ipru/ton —On Mar h go riManon of Iho hnj'ntnnn ntia PurrioiJ out 

—Till" Cnitmg* noro ii« ti«<*ril*.| ni tin |•rp^ll•^^« p»|>l«rnt(jfa <>|**rniiiini March 
J5, miSj thorp ttprp nn fl<ilip<i<m« «« ilu Moim-I nhorp thp Ikijm* nu* tnkpn 


ITAiif Jlo4 /Jr/IIP \ long, right /••rtu* niu<r|p <|>liiting ini*i«tna ttn* mndi*, pnrnllclinf; 
thp hmling inpMion to liip I.fi \t ilip u( iff inl iho nptt inpismii nn* caipnil.'il by soPtion 
of the pn«i<K'|ioniInil cnriil igp up »<• flu* mnrgin of tliP ntpmuui The fnlfifnrni nnil enremry 
I'JMnipni* of Ihp litpr npre noitmopil nml ligiiit'il with polton fn-tpral lifgo hloinl rp*'e?«, 
I'otli artpriM nnil rpin* pnlpring flip tuiiiiir on it* oipirior purfnrt*, nrro cl.amppil, rpcliouc*!, 
anil ligafpil. Ifc’ginning at ihn Anipr»>iij«*rior margin of tho ttimur nliure il ininilpd the sub 
stance of the rigiit lol**, a lino of <|i~itagp nns r'-labli*lK*'l b^ inci«iiig the outer lasers of 
the eaiisiilp of the tumor Thr» Imp of plpn«»go «»* •lPtclo|ip<l litprnlh anil Oonntvard tonanl 
the BctCTior margm of tin* liter, nn<) iriirpil rl*nijis npre plttoil in »u< cP'i'ion along the margin 
of the lirer li**ue about 2 cm from the ttiiiior The liter ti**tic nn. 1 l the outer lijcr of the 
rpht tumor pa{>*ale were wetionr*! log.nlier liptitepn the clamp* tthicli incliiile<l most of the 
bloo>I resicls entering ilie tnmor Tin* protetlure rta"* rcmttnonl ntouml the entire circum- 
ference of the tumor, p3**ing from the Tight lolie to tlte left lobe in tlie portal fi«*i3re. The 
tumor ma**, togetlier \Mtli tlnr attnclwl t'ortioos of the li\er margin*, wns then quichlj enu 
cleateil ami the re*ulting cnvitj filte<l Mith n lirge, mo»«t jcvclc llemorthagc cias quite sue 
cc*sfu]|y confrolleil by tliii proce-lare \fter compres’ion foV about file minutes, the pact 
was gradually wjthilrattn and the thin ehpll of liter li**ue repre«enting the posterior remnant 
of the left lobe tras tightly compref*pii against the remaining right lobe The cut margins of 
iver iihich were still retained in the hemostatie forceps originally npplied were then sutured 
together by interlocking, deep, maffros* sutures of Ko 0 chromic catgut. These sutures en 
tered the luer aub«tanco about 2 cm bark from the e«t edges The clamps were then removed 
and a fen- bleeding points secured veith additional m'ittre*s sutures The edges of the defect 
Were then more closely approjimafed with a continuous aoturc of A’o. 0 chromic catgut It 




DUCKETT AND JIONTC.OMFRY : RFSFCTION OK rRnUR\ LUTR TUJI0R<5 46o 


There was marked distontion in the abdomen and the Inei vras ttiree fingerbi;eadtlia below 
the costal margin The spleen was not felt, there was no fluid wave. The \enous pattern 
was definite with blood flowing away from the umbilicns 

iahoralory Sfudiey— XJrmaljsia, Oct W, M13, was negafire On Oct. 20, 1945, it was 
negative eicept for oceadonal while blood eell* Blood count Oct 14. 1945, was hemoglobin, 
10.10 Cm.; red blood celN, 4,470,000; white blood cells, 11.2110, poljmorplionuclears, 51 per 
cent (bands, 9, segmental, 34, y.8), lymphocytes, to per icnt, tiionoiytcs, 9 per cent, eosino 
philes, 4 per cent On Oct. 1C, 1945, hemoglobin was 12‘) Gm , ml blood cells, 4,940,000; 
white blood cells, 13,930; polymorphonuclear^ 74 per cent (baiwli, 10, segmental, 60) ; lympho- 
cytes, 23 per cent; monocytes 1 per cent. 

Operafion.— Oct. 14, 1943, resection of the anterior niaigiii of the right lobe of the 
lirer containing the tumor was done 


I 

I 



^6 7 (Case 3) — Undersurface of liver shonintr tumor and Incision being made in Capsule of 
liver for mobilixatlon of (lie gall bladder 

FinJin^s— There was a healed scar of a long right upper rectus incision Upon opening 
the abdomen, the paJfnUe mass was found to be « tumor emheildei! in the onlerior margin 
of the right lobe of the liver The tumor was about 6 cm. in length and 4 to 5 cm. in 
hickness. Approximately one half its area protruileil liejond the line of the liver margin 
he tumor was irregular in outline and mottlcil grayish rwl in color Its margin was fairly 
Well defined. The left lateral margin of the tumor was located about 3 cm. from the gnil 
ohclder fo9«a. The gaji bladder was normal »n size and tppcarKBCf. The Jirer wa* pos.>ibly 
* httle enlarged but Was otherwise normal lu appearance. No other tumor masses ccuH bo 
•ijrn or felt. On the anterior surface of the tumor was a small scar, representing the site 
1 a biopsy prenously removed elsewhere. To this scar, a loop of small intestine was densely 
' lerent. The stomach, duodenum, and the remaining portions of tho intestinal tract were 
oonnat. 


c inferior pjrfict , «n i Inirnol the luer to the JU)' n"'' wf"’’''- 

ere i1nr<vj nn I l.el J 1 m o ,( j„,,j gniii te-ection »n» ilono Tlio tumor nia »i 

ith llio oa;ironl morgin of liTer, na< ren'rte.l in one tiun«, u‘in; a wdiT' 

. til'll llio mvRiBt of tio h.Pr foull t-c approjinintM in » tr»n‘Tcrv> Jiroction 
icipiim wni* irilo from llu' hit to the ri|;ht sole, the yiretiou-ly ptaopil inaltro^ 
man licht nnl tn»1. Into ^ troucUIiko tlefeet TPmnimni; on the mnfpn 0^ ’ 
of flhrin fimni, poiLpI ,n tlirointin nolution, wero I'lnep-l. A ^ ' ""'f' 

ere jlnep-l *erip«« tie innt{;in« of tlip ineNion in the liver an.! Iicl . 
ram. Tliepe »utiirp» Tp>iiilti I m a fnirlt neeurate approximalioo of < 
mlj- eloping llte dpfwi j,ujg iH-roorThBco ’vn’ eniountereJ ai 





Micrilfcoi-ic finminnttnnt fitamiiii' the seetion with hcniotoxjlin and rosins re\ente(l, 
in the tumor cords nnd sheets of cells separated li\ fibrous tissue strands which 

conlniTitst moiVmtc nutnticrs of inGltrated small, round, mononuclear cells Tlic tumor cells 
hnd a strong reromUance to normal liter cells, hut thet nerc irrcpilar and stained more 
(Iceph Ilian the normn! lirer parencliTma celU There oirc ociii«ionnl muliinudear cells but 
eharncfcnsfic large luninr pant cells nere not found, nor were mitoses seen in any great 
frequoncT. At the border of the tumor small nests of tumor sells tiers seen and (here Mas 
no definite demanution from the surroundinc normal liter jiarenehtiiia. The latter did not 
stioM ant inerense in fibrous tissue at the ponlil Irinds. The fibrous tissue septa of the 
tiimcir Itself were cxtrciiiidj tasiuUr, exhibitiag mant dilsCeit cnpillnrics In numerous loon 
tiona iiiasTs of tumor relW sarTinliuleil Uooil filled S!nil*is, from tibich they Mere sep.irnleil 
only hj a tliin and sometimes incoinplele endolliclial lining. In screnil locations there Mas 
seen a tcndenct for liinior rclls m small nests or |>rotul>ernncc uf (iinior cells to iicciir in the 
liimlnn of there sinuses 

J'ofhnlooie 7)io»;ii/wiii — The imlliologie diagnosis v»ns prinmrt liier lell adenoma, heji 
ntomn in t^pe, Milh miilignant tendemies 

/'oifoperiitii e /lui<;nnsis.-|'ostoi-emliTe diagnosis tias hrjintonia, relatirely benign 
f'oursf in 7/os;stftl — The tumor mass was reseetfil on the third hospital dai Teniiicrii 
lure rose to Ibt* F , and graduallt fill to Jfll* K l>t the sixth hospital day Tempemlure 
became normal on the fourteenth lMis|ital dat ait-l the patient uns discliArgeit on the sixteenth 
licispitnl dux Wnngenalien suction was stattnl and divontinucil on the second portoperntiic 
ilnx. lEnoier,! over n |s'ri.K| of ino ms-ks hiis uneieniful Tri'nlnunt mas s>mptonintic And 
siipjiotlixe 

On April ], tom, he mas re|*ine-l i<> l.e in (s^rfeet losilih nnd gnifting neight steadily 
l-OMMl \T 

Oiir ensoa niirfsi'iit the up* i;rt>ti|is iit Ihe extremes of life tthero exlcnsixr 
rntlit'n) siiiverj is (mlmatily most sl.tii<ferous t'lirifiilly chosen nnd hkillfully 
Ailministrul tincslheM.i k. iti a Inrjre n>e.isiire. lesponsible lor the sitccesstiil out- 
come of tlio Mirfjiciil priH-eiliiH' m e.ieh ease til eini.il im|>oitiin(e was the jue 
iciitioii <if fxeejssne lihmd loss Wliole blood was heitigr .idmiiiixtered hj xem 
durini; the course of cjeli o|KTatum ns a iiicean(ion.ir\ nitasiiic. hut rolutively 
little heniorrhnjro oeeuircd The |>l.in of iilaemsf the line of inteiloekinR mat- 
tress sutures licfore the iiieisioii in the livtr was nutic, niul exeffui<r traction on 
nil of the untied ends as the ineision was made suecceded in comiiressinjr the 
liiiver xcssch. whose oiim emh emeised cm th« fwt surf.ieo Only eaiuUary 
hcinorrhojre was, thendore. ciieountciod mid this was soon eontiolled hy the 
npi'roxiiiiatiiin of the cut suifocos with the seooml line of autiires passing oxer 
the edi'es Tlie use of the enterostomy elnniji for compicssinn ot the pedicle in 
tlie of vurstituidlile \alue 

In tlic third case, an additional aid was used for control of the capillan- 
hlocdin" Tins was the fihnii foam* so.ik«l in tliromhm solution, applied to 
the cursurfaces and sultirnl into the lixer wound Thrombin topical was de 
xcloped by Tidiiek, Seegers, and Warner'* m 1943, and used as a spray by them 
to control sui face bheding m sMii graft donor site.s, hone surfaces, gall bladder 
beds, masteelomy wounds, elf 
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A ONE-STAOE PJIAHYXnOKSOI’HAOEAL DIVKHTICULECTOJIV 
Rvymosd \V McNvaly, MI), anr .Iacor A. (5la‘^sman, ill), Ciiic\Cir), III. 

(From the DrimrtmryxU «/ .fur/wry */ (Ar Cook Cnutty no>p>M, TTrsUy ilimonol 
Iln^pitol. ana Cook Conly nradyale Fehnel of iffdimne) 


/^UU puipnsc m writin<; thin paptr i*» to present nti oriffinal metliOf] ior 
V-/ (]oiii« n one-stage pliarynKoesophapeal <liverticn1ectomy. This method 
has proved itself to be basreally soiiml because it has boeti employed success- 
fully for o\er ten years with ttteni sAthfnetion to opernlor and patient. 

The surgical treatment of pharyngoesophageal dnertieulum has had a 
varied career 1>. von Dergmann «ntl Koeher were among the first to do suc- 
cessful one-stage iliverticuleetomies They viere outstanding men of their 
time and their success with this one-stage proredure encouraged many other 
contemporaries to nttempt the same type of operation Complications fol- 
lowed man> of these attempts at one-stage diverticulectomies, and soon there 
was eonsidcrahlc doubt cast on the wisdom of doing the operation in this way. 
Leakage from the lignted stump was mentioned ns the most common cause of 
failure Leakage led to spreading eelliilitis along the fascial planes of the 
neck, and at times it extcndcti eieti into the mciliastinum and itiiolved the lungs, 
pericardium, and plciirn It was noldiimnii who first performed a successful 
two-stage o]'cratioM (rnisted. Mayo. Jiuld. and Lahey fater added their in- 
dnldual inodificntions to the two-stage procedure. However, all these men 
emphasized the fact that they preferreel the two stage disertieulectomy be- 
cause It afforded the greatest amount of protection to the mediastinum 

A two-stage operation <loes not always nffonl jirotection against cellulitis 
and inediastinitis If leakage omirs it is more likely to come to the surface 
in the two-stage procedure bec.s«se the adhesions and walling off of the imme- 
diate area about the diierliciiliim offer a liarner to the extension of infection 
into tbe depths ol the neck or mediastinum If one could be assured that the 
stump left after ilnerticiilectomy would not leak, there would be rarely an 
occasion for tbc two-stage operation 


The fact that many of these p.itienis are scry poorly mmrished makes it 
imperatiie that they reccue careful preoperative preparation and the neces 
sity for immediate postojieratise support is obvious. Immediately preceding 
.surgery a Leiinc tube is inserted into the stomach x’ia the nasal route If it is 
impos-sible to p.-iss n suction tube due to the tip finding its way into the diver- 
ticulum, the tube cm be directe.1 easily into the stomach during the operation 
■\Ve wish to assert our>clves strongly on the subject of when to begin post- 
operative feedings It is our belief that patients fed too early (any time be- 
fore the .seventh day) are more likely to develop fistulous tracts Disrup- 
tion of the repaired pharyngoesophageal ««« a ." ^ I 

is encouraged to swallow semisolid or solid food at an early date Even 


Receive.! for pubUration. May S, IM* 
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5 T)ie loose areolar tissue iKtween thyroid and the carotid sheath sup- 
ports the inferior thyroid artery vihieh usually should he liuated and divided 
fi. If the lateral marsiii of the esophajnis w now identified, the position 
of the disertieuliim can he (stahlishe<l by miiemherinir that its neek is at the 





„t the cert, lee en.I its f-n'l" extend, between the 

peVetior pall "« >1." esophaca and Paa'-atebral 

PI* , „ „„1| of the disertieulum s\ith a Bahcock (or 

7. Careful tiac ion on .* •« ^rin" the ''Sc info the more superficial 
similar nontraumntirinfr orceps conformation can be clearly studied, 

regions of the incision nliere Hs size anti 
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across the posterior A\all of the viscus The diverticulum has been detached 
from Its base in a trans\erse diameter so that the danger of postoperative 
stricture formation is gieatly lessened (Fig. 4, A, and 2, C). 

12 The muscle fibers of the cricopharyogcus and the uppermost fibers of 
the esophagus arc then dravm o\cr the first suture line u ith internipted sutures 
as shonm in Fig 4, ZJ, C, and D. 

13 A small soft lubber dram may be inserted doun to the lateral margin 
of the thyroid gland to provide a pathway along which blood or serum may 
escape It will likewise form a pathway of easy exitiis for any leakage, should 
it occur 



In no instance should the utek be earned doien to the immediate viciniti; 
of the suture line where if uould inhibit the repaiatii'e piocesscs by carryinr} 
aii'fli/ the plusfi'c ezndote from the suture hue. 

The following quotation is taken from an article on “Esophageal Diver- 
ticula’’ that appeared in a journal of suigcry published during the past year. 
It seems to us that it is a giniing example of vmoi-thodo.x surgical procedure. 

“Two pairs of Shoemaker colectomy (I) clamps are then applied side by 
side near, but not too near, to the neek of the pouch This pouch is now 
lemovcd by cutting between clamps with the knife or diathermy needle, the 
line of section between the blades of the remaining clamp being then painted 
with a little (2) pure carbolic ncid (3) A coutinuous mi-erting suture of 2/0 
chromic gut is then inserteil on a small curved needle over the clamp The 
clamp is slid off and the suliirc at once pulled tight, inverting the edges of 
the sac The same suture is then brought back along the whole length as a 
(4) secondorg invaginatins stitch and tied to the original end. A few further 
points of interrupted catgut suture are super added by greater security and 
the wound closed, leaving (5) a rubber dam drain doun to the suture line for 
three or four days.’’ 







r cWf ’itn'Cv '-‘'.'!!»v- 


, lo .0 ‘ t\.c «"‘ ol ^\on «4sue 

,rf=^'Sf&£^Ss5s5s:- 


S'-S-^Sist S;^« ^ *'■' „,.»”■ 

'fmm&ss§i 

■vw ':' ,V »'•'“"» I""’' '.‘ ns 1'"' . ., 




,.Hft ^ .(, .,v NS'O^''. ^ (jts^ ..„v 


co^c..«r .u 






_Mt*' If 10^*'*' 





474 


entRFRT 


across the posterior ^\all of the viMtus. The «liverticuliim has been detached 
from Jts base ia a transverse diameter so that the danger of postoperative 
stricture formation is greatly Icsscnetl (rig. 4, .4, niul 2, C). 

12 The ninselc of the crieopharjognis and the uppermost fibers of 
the esophagus are then drawn o\er the first suture line with intcrnipted sutures 
as siiowTi in Fig. 4, It, C, and i>. 

in A small soft rubber dram ina> he inserted down to the lateral margin 
of the thyroid gland to provide a pathway along which blood or serum mar 
escape It w ill iikew ise form a pathway of easy esitus for any leakage, shoukl 
It occur 



/n no iiMtoiicr xhouUl (he mri he carried doMii to Ihr immriUale vicinity 
of the suture tme uhcrc tt uoahl tuhthU (hr rfiumiliie [uoerstet Inj carminq 
nimy the plastic cTiuInte from the suture Unt 

The following quotation is taken from an article im ‘‘Esophageal Piicr- 
ticiila” that nppenreil in a journal of surgery published during the past year. 
It seems to us that it is a glaring exnm|dc of unorthodox surgical procedure. 

“Two p.airs of Shoemaker coleetomy (1) chimps nre then applied side by 
side near, hut not too near, tn the iicek of the poiieli. This jHiiieh is now 
rcmoied by cutting between damps with the knife or dinthenny needle, the 
line of section between the blades of the remaining clamp being then painted 
with a httte (2) pure carbolic aebJ (3) A coahuuout vn-crtinq suture of 2/0 
chromic gut is then inserted on a i.mall curseil needle o\er the clamp. The 
clamp IS slid off and the snliire at once pulled tight, inverting the edges of 
the sac The same suture is then brought hack along the whole length as a 
(4) secondary invaoinntiiiff stitch and tied to the original end A few further 
points of interrupted catgut suture are super added by greater security and 
the wound closed, leaving (5) <i rubber dam drain doun to the suture line for 
three or four days ’’ 




SL'UGICAL MANAGEMENT OP CARCIN05LV OP THE RIGHT PORTION 
OF THE COLON AVITH SECONDARV INTOLVEJIENT OF THE- 
DUODENUM, INCLUDING DUODENOCOLIC FISTULA: 

DATA ON EIGHT CASES 

JIar%iv Cvlmknsov, JID., and li Harden Black, MD , Rocukster, JIinn. 

fFrom the Dntsion of Surgery, ilayo Clinic) 

C ARCINOMA of the right portion of the colon is a relalhcly common disease 
Secondary in\olvenient of the tinodenum hj carcinoma of the right portion 
of the colon is rare A recent ease of carcinoma of the hepatic flcTure compli- 
cated by a cluodcnocolic fistula aioiiscd our interest in this subject 

REPORT 01 CA’^F'S Of Dt’ODirsOCOLIC FISTULA 
Case t — A 32 )«»• oM white nino eDtcre<] ilie Mayo Clinic on Dec 7, lO-IS, omiihiaing 
of epigastric pain of ten months' Ouration The pno occurred nliout one hour offer meals 
and <onie relief was obtntttcd bv drinking milk. Three or four months before n(!mi*<]on 
to the duns the patient had begun to hi\e lotr abdominal craniping pnin, nausea, and 
xorniting Three weeks before mlmission inlraclnble iharrheo de\eloped The stools often 
contained particle* of undigeMed food The pilient had lost 20 pounds ((1 1 kilograms) 
during the three months precepting ndnii<*ion Appendectomy hnd been performed in lOtl 
PliA’ienI examination reieoled a soft nnd tender mas* about C cm in diameter in 
the right niidabdomen llie conceoiradon of hemoglobin was 109 Om. per 100 ce. of 
blood Erythrocyte* numbered 4,i>'>0,000 and leucocytes 12,000 in each cubic millimeter of 
blood Roentgenologic examinahon after injection of a barium enema rerealed a ear 
cinorna inioliiog the hepatic fiexure. Perforation had occurred and a lorge duodenoeolie 
dstula was present (Fig 1) 

Sulfasuxidino was given for four days preopcratiselv Surgical exploration was car 
ried out by one of us (B M B ) on Pec It. 1943, through u niidright rectus incision There 
was an exlen*ue lesion of the ascending limb of the hepatic flexure The le'ioa hnd per 
forated into the duodenum at abou^ the junction of the descending and transverse portions. 
Although the duodenal insolvement was rather extei>«i\e, the le«ion was still freely 
moinble and there was no esideore of distant metastasis The right portion of the colon 
was freed from its lateral peritoneal atlarhments and detached from the duodenum. The 
invoUed portion of the duodenal wall was resected wideh. It was fortunate that the 
porfioa of the diKXlcovia larrourtihne the noipuJIa of Aaler was not iniohed in the niaJig 
nnnt process This made it possible to carry ont an adequate resection of the duodenal 
wall w'lthoiit endingpring the enUanre of the bile duct and jjancrentic duct The resultant 
rhrfecC ib the dJMvJesiaJ naJJ was yJosrd Iwusiersch to the long nxis of the duodenum 
The terminal 12 to 15 inches (30 to 38 cm ) of ileum, together with the cecum, ascending 
colon, and approximately one half of the transserse colop, were resided, nnd the cut ends 
of the bowel were lOTerled Intestinal eonfinnity was reestablished os a fide to side anti 
peristaltic ileocotostomy Ten grams of swlfathiaxole were left in the peritoneal ca\ity._ 
Closure in layers teas perforniciT The pntieot was giien a transfum/in of 500 ec. of 
citrated blood during the operation 

Convalescence was uneventful and the patient vias dismissed from the hospital on the 
twentyaecond postoperative dav. Roentgenograms taken live weeks after operation 
showed some changes in the duodenal contour {Fig 2) The patient has remained well 
during the four months that have elapsed sitiee the operation 
^cclveJ for publication. May U JWa. 
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On microscopic cxninination tWn* fraiili nialicnnnt in\ol\fmeni of the duotlenum 
«itli n.ienocarcmomi, gmJo 3 {llrwler** inellio.!). The primary lesion meafured 7 by 6 hr 
4 cm. nnil was situnlcJ in the ascending mtoa near the hepntie flexure. I’erforation into 
the duodenum had deieloped near the renter of the gronth. The penloneum and sererai 
regional nodes were invoked n>etas|atien1i> 

In one ollu-r caso only, n iliiwlonnculic fintulQ miiUinB front n perforating 
inalignjiit Jesiojj of fJip ripht jmrtiwi of flip rvilon Joh Invn trrafwl nt the Majv 
Clinic 

Casr 2 — .\ SdjririiM ulnle lunii enlrrcil the rlinie nn .Tune J, t'tlil, eouifilsining of 
diarrliea, weakness, and Vague eMominal disronifort of one uioiitli's duration. lie had la«l 
alnjut 23 pounds (It i kilograms) during the pa«t year. The pliysnal exsmimlion gave 
essenlmtly negntne result* lioenlgrnologie rssuiiaation of the sloainrh ami doo-lenuni 
»ho«ed a dufulcnwitlie ft'InPi intnlTing the ptutiiaal fart of the Ns-oad t«irlion nf the dtio 
deniim .\. harium enetnn of the rolun Mioaisl a duiwtenornlic fi«tiiK iiitli a Iirge a1>«ee., 
raiitj at the site of the rnmmtiniesiioa 

On .tune G, 19.10, alalnininnl rxplonilion was |•erfonnr•l through a right reeltis iscUiqb. 
Thire «as a duoilenoeidii Isiurrn tlie tss-oad |>orli<in nf the duo<lenum and the tmiis 

n'rre eohm nuir the he|«iiie ttisure, as »»tl as an r\ten*ire, tlrin, nmlnlsr, partially moiahle 
malignant muss which m\olri>l the e«lon and duo-lenum. £iideiosid« iteosoloslomy was per 
formeil I'lmr weeks liiler the aUlomeo was re exploreit The mslifraant lesion was serr 
extentiTC and of daiiltfii) o|s'raliitiiy llighi heniieohvtoniy was done, insolrtng remornl of 
the lerininol portion of the lUnim. the eiTom, the asrending eolon, nnil the lif«t port of Ihe 
traneierso colon, ineluding a segnumi of tlu* anterior wall nf Ihe duo-lrDuin measuring about 
0 by 4 by 3 eeiiliinetrrs The enis of the ileum and the tmnsrerse rolon were etosis] anil 
inlvstinnl continuity was re estal Ushe>l hr iiesins of aiiti|s-risia)iie side to fide ileocolosluny, 
Tlio dumlenuni was reennsirnried The pnihnlogie •|>e<imen eoTisi*te<l of SO cm of ileum, Iba 
cecum, the ascending colon, an>l part of Ihe Itnnssrrse colon In llie hepntie flexure there 
was nn ulcorntiio ndenoenreiBomn. grade S, which had peffomte.1 into the duoilenuni. The 
tumor ioToUcil tho pi'rituncum Imt there was no gUnlul-ir iniolienisnt 

The poslopcnitiie course was stormy, nnl hy the eighth joistojs rntive day it was eriJent 
that an external duo-letial flsiutn had dcielopnl l»eath oeeurri'l on the twenty third post 
u[wratirr dii> Xei ropsy reieiihsi extensile l>ilsleml l>roorho(<neuriinni i and an infurct of Ihe 
right lung There was no ctid<*n<e of geaeralir>d jo-ritonitis nor any residual eareinomn 

or pvT.\ 

The proxi/rnfy of (ho (Iiiodonufti to Iho right |>ort3on of tho colon proriiles 
nn nnatmnic Imsis for llie nccurriiico of 8i“ciiiHl.Try iimihcinciit of the duoJe- 
imn> li.i it ciircinonia of the colon The MWiml (ra-tnipcritoncal) portion of the 
diKiilcniiin IS the t-cKiiiciil most frequently inxohcil. The process takes place 
by direct extension of n pcrforntniK lesion of the colon Acnlc perforation, 
nhieh occurs ififrcqiicjitly, inny bcassociDlcil with spreading peritonitis Usu. 
ally the process is chronic, with adhesion of the mljncrnt \iserra and the for- 
mation of a wallcd-ofr regmii The extent nnsl duration of the lesion defer- 
mine whether or not an nctuni fistulous commumcation is established between 
the colon ami the diiodciuim. 

Keports of cases of duodenoeolie fistula resulting from carcinoma of the 
colon arc few. In 193.) Jlindlinc ami Rosenheim* stated that they were unable 
to find in recent literature any case of a fistulous opening between the duo- 
dennm ntul the colon resulting flora malignant disease They reported one 
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ease and subsequently others hare be«i recorded by Saleh,’ Iliibeny and 
Delano,* roldtnnn,* and Linton * 

The diagnosis of a duodenocolic fistula is usually made roenteenologically. 
The symptoms do not differ from those of a gastrocolic fistula. I’ersisteut 
diarrhea and a rapid loss of weight, often accompanied by pani and anemia, 
are usually present, and the occurrence of fecal \oniiting is common Weber® 
and other observers*- ‘ Iirac pointed out that the fistulous communication is 
demonstrated better and more frequently with a barium enema than with 
barium given by mouth 

Cases of operable carcinoma of the right portion of the colon complicated 
by secondary involvement of the diioilemiiit without formation of fistula, while 
more common than those eases complicated bj' fistula, are also decidedly’ rare. 
In the period of thirty-mne years from 1907 to 1945, inclusive, m approxi- 
mately 1,400 cases carcinoma of the right portion of the colon nas treated 
surgically at the llayo Clinic There were eight cases of carcinoma of the 
right portion of the colon with perforation onto or into the duodenum. In 
the luo cases previously auimnarized duodenocolic fistula had de\ eloped In the 
remaining six eases the duodenum was involved in the malignant process, but 
there was no actual fistula. Seven of the patients uerc men and one was a 
woman The youngest patient was a woman of 29 years, the oldest r man 
of 07 years, and the average age was 495 years The average duration of 
symptoms before operation was 7 6 months 

The primacy lesion involved the hepatic flexure of the colon in five cases, 
and the cecum or ascending colon m three Tlic sccontl portion of the duodenum 
was involved in seven cases, the first portion in one ease Roth of the duo- 
denocolic fistulas communicated with the second portion of the duodcmini. 
In every case the lesions were l.irgc. ulccratiie, peiforating adenocarcinomas 
of cither grade 2 or 3, using Rroders’ tlassiflcation It was rather surprising 
to discover that with lesions as extensive us. these there was no nuoUement of 
lymph nodes in three of the cases Regional lymph nodes were involved by 
metastatic carcinoma in the five remaming cases 

Operative Procedures . — Dr W J Mayo operated on the earliest patient in 
this series in 1909 He removed a segment of the ascending and transverse 
colon and re-established continuity of the bowel by means of a side-to-side 
aua&tomos's The CRremoQVR vavolvcd the vUstwl ewd oS the stw-nvach and the 
first portion of the duodenum The distal portion of the stnmneh and the 
proximal 4 inches (10 cm) of duodenum were re.seeted m addition to the 
removal of the colon. This patient hveil one year following operation and 
survived longer following the operation than any other patient in the series. 
Tn the rcinaiiiiiig seven cases right hemicolectomy and lieocolostomy wore 
performed in each instanoc In tliiee of the cases this was done ns a Iwo-stagc 
procedure. In these cases ilencolostumy wrs performed ns the first stage and 
several ucchs later the right portion of the colon and tcrnunal ileum were 
removed as the second stage In four of the eases the procedure was done 
in one stage. 
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"With the exception of Mayo’s case, local excision and plastic repaii (duo- 
(leiioplasty) nere pei-foimed in each instance. In one ease a portion of the 
pancreas w as also removed. 

Suunal Tune Folhiiinff Operation — Of the eight patients, three died nhile 
confined to the hospital folloxiing operation One patient died of generalized 
peritonitis eight days following operation, one died of a piilmonarj infarct 
and hroncliopneumonia twentj-thiee dajs following operation, and one died, 
probably from a pulmonary embolism, three days follow ing operation 

Two patients died eight months following operation, and one patient, pie- 
Aioiisly mentioned, suiMved one year following segmental resection of the 
colon with paitial gastrectomy and partial duodeneetomy One patient (an 
thors’ case) is hung and well four months following operation, and one 
patient is Ining and well nine months following operation for a recinrent 
careinonia of the cecum 


COICMEVT 

The review of these cases ol carcinoma of the colon complicated by in 
volvement of the duodenum was undertaken primarily to determine the feasi- 
bility of removing segments of the duodenal wall and to study the course of 
these patients following this proeeduie The complication is so unusual that 
the study would seem warranted Worthy of mention is the fact that the 
ictroperitoneal poition of the duodenum may be mobilized and subjected to 
local excision without undue iisic or danger of formation of a fistula As pre- 
Mously mentioned, a fistula occurred in only one of the seteii eases in which 
excision and diiodenoplastj were performed When the second portion of the 
duodenum is subjected to snrgieal intervention it is extremely impoitant to 
safeguard the ampullary stnietiires in dissection Obviously, if these stmc 
tures aie involved in the malignant process a more radical procedure may be 
indicated. 

Linton* has reported two cases of catciuoma of the transverse colon with 
duodeiiocolic fistula in which a two stage proceilurc w as earned out, the sec 
ond stage being a more radical procedure such as is done for caicinoma in 
the head of the pancreas In the first stage the stomach and the ileum weie 
transected and gastrojejunostomy and ileotransveise colostomy were per- 
formed The second stage consisted of a block extirpation of the primary 
grovvth with the involved organs {right hemicolectomy and resection of the 
distal half of the stomach, duodenum, and head of the pancreas with re- 
establishment of gastrointestinal and biliary continuity) It cannot be denied 
that this is a more ladical piocednre and is in beeping with present concepts 
of surgical treatment of earemoma in general How ev er. m neither case w as 
the patient cured by the operation One patient died eight months after 
operation and the other had a metastatic mass hi the abdomen eight months 
after operation The decision as to which proeeduie to perform, and as to 
whether the procedure should be in one stage or in two .stages, must depend 
on the individual circumstances present in each case The age and general 
condition of the patient, the extent of the lesion, and the involvement of con- 



CALJIENSON ANP BLACK- 


CXRCINOMA OF CWA>N WITH 1NS0L\T2MENT 4S1 


tigtious structures must go\cr« the surgeon in his plan of attack In recent 
years, xvith the adjuvants of prcoperatix'e preparation of patients with sul. 
fasuxuline, the intrapentoneal use of sulfonamules, and blood transfusions and 
penicillin at their disposal, srirgcons are tending more and more to do one- 
stage procedures ux many instances of major surgical undertakings which 
formerly were done in two stages 


SUJIMABV 

In eight cases, from 190T to 1945, inclusive, caretnonia of the light por- 
tion of the colon, with secondary malignant itixolvemenf of the duodenum, 
has been tieated surgically at the Mayo Clinic. The second portion of the 
duodemim was involved in seven oi the eight cases, the first portion in one 
case In two of the eases involvement of the duodenum took the form of a 
duodenocolie fistula Duodenoeolic fistula secondary to malignant disease of 
the colon is a rare entity and occurs only when the disease is advanced The 
lesions were removed in one or in two stages In seven of the eight eases right 
hemicolectomy, with local CKCisioiv of a poition of the duodenal wall and duo- 
denoplasty, was earned out In the rmammg case segmental resection of the 
colon, with partial gastrectomy and partial diiodenectomy, was done The 
risk of operation m these cases is high Thete weie three deaths in the hos- 
pital in the eight cases The prognosis in such cases is unfavorable The 
longest survival period following operation was one year 
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The jicarthur operation for inguinal hernia 

Fbcdfrick Ciiristopheb, M.D.,* and Otto J. Penna, MD.f 
Evanstox, III. 

A ttempts to evaluate the different methods of inguinal herniorrhaphy 
. are difficult to make, and many pitfalls aie encountered. Not only must 
the tjpe of henna, the t>pc of operation, the experience of the surgeon, the 
tjpe of suture material, the age and occupation of the patient, and the time 
of ambulation be considered, but also the care and accuracy with which the 
follow up studies are made Unfortunately, in some published scries, part of 
the follo\\-up data are based upon mailed replies to questionnaires and not on 
actual examinations 

For the last four 3 ears the senior author and his surgical residents have 
employed umfoimty the McArthur technique for all herniorrhaphies except in 
childicii Indirect and direct hernias ha\e all been treated identically Since 
Janiiaiy, 1937, but pnncipall 3 ' lictuecn February,, 1941, and November, 1945, 
the JIcArthiir procedure lias been eairie<l out 202 times (including the bilateral 
hernias}. 161 of the operations being done by the senior nnfhor and 41 by the 
iurgical lesidcnls. 

The JIcArthur technique as empl 03 cd bv us is as follows Silk is used 
tliroughout The sac is transfixed and ligated and the stump fixed or allowed 
to retract under the Internal oblique muscle Occasionally, in small direct 
hernias the sac is unopened The cord is transplanted A faseial suture about 
■4 to 10 mm wide and about 12 to 15 cm long is prepared from the mesial border 
of the split aponeurosis of the e.xtcriial oblique muscle The fascial suture is 
left attached at the 83 mph 3 sis pubU By means of this fascial strip, the "con- 
joined tendon” and usually the t^ans^c^!^olls fascia are approximated firmly to 
the inguinal ligament by continuous suture The sutuie is doubled back from 
the cord for a few bites, and the end is securely anchored with fixe or sLx in- 
terrupted No 00 silk sutures With the coni .still transplanted, the mesial 
border of the split aponeurosis of (he c.\ternal oblique is sutured xvitb inter- 
rupted silk sutures to the inguinal ligament, and the outer layer of the aponeu- 
rosis is imbricated ox er it The cord is left immcdiatel 3 - beneath the skin and 
subcutaneous fat The aponeurosis of the external oblique is imbricated aboxe 
the cord, the lateral flap being uppermost The opening for the cord is made 
as small as x\ill pemit a Kochcr director to be passed easily through it ui ad- 
dition to the cord For the last thirteen months the patients have been en- 
couraged to get out of bed bx' the first or second postoperatixe da.x and haxe 
been sent home on the fourth to eighth day 

The McArthur operation xxas first described in 1901 ’ In addition to the 
surgeons listed in Table I, the proeednre has been xxarmly endorsed by Bisgard’ 
and by Sachs,’ the latter empli^mg txvo fascial sutures Joyce* has used the 
SIcArthur operation in about 10 per cent of his cases.^ Excellent illustrations 
of the method may be found m the papers by Bi^aid’ and by R 3 an ' 

Beceivea ror publication April 17, 1946. 

•Aasociate Professor of Sursory Northwestern DniTeraWy Sfedloal School - Chief Surreon. 
r.vanstoo Hospital. 

tResident in Sursery. BNanston Hospital 
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In the scries of cases here reported, there were 71 indirect hernias, 31 
direct hernias, 18 hernias Milh tj-pc not recorded, 7 recurrent hernias, 2 direct- 
indirect hernias, and 1 hernia without a sac in a total of 112 patients. There 
were 106 men and 6 ^\omcn. The avcrajic age was 46.6 years, the e.'ctremes being 
19 and 75 years 0\er 175 ietters «cre written requesting the patients to re- 
port for follow-up examination. A total of 112 patients netualJy appeared and 
were examined by the senior author. The average inten*al between the time 
of operation and the follow-up examination was 24 2 months, tiie extreme.? be- 
ing 3 months and 61 months There were two deaths, one from pulmonarj’ 
thrombosis and one from pulmonary mnbolism There were three cases in 
which infection developed, and in one of these eases the hernia reenrred Among 
the seventy-two patients who failed to report for follow-up c.xamination, one was 
known to have had a recurrence 


Table I. ^IcAktiicr Operavios 



Table it. Oallie OrEftATios 
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TVBtE III. 2fo\Ft<!Cl\I OPfS\TI0^‘5 


WTIlOP. 

1 IvrWBFBOr ) 

t opra\m'ss 1 

BFCTsarscrs ' 

1 I’ERCENTaCE OK 

1 RKCIRRENCES 

Erclnian'r 

978 


7.3 

Ostfetdis 

386 



Fallisi» 

800 



ParsonsS" (ihroiuic gut) 




Parsonsre {silk) 




.Rhelleif 




IHancharrl*: 

366 




101 



3Iaingot2* 

300 



DeCourcji'i 

220 

8 

36 

Total 

6,3>9 

137 

7.1 


(•\s> i — \ I! , (I «|ii(e [u,,n, «g<s} 47 jeiw, lu<l a ricM tlirn-t Iiernn 0[>enition oo 
Oct JO, I'm, w.i^ l,j wouDiI «ith alrtcm «liicli r«inirftl iiici<iort ami 

ilrainngo c c ot pui] Tib <Ia»9 Wfore thi* «]>fral>oti tlic patient su-taineil a perfora 
tion of tile tcrmiiial'iloutii from iiiu^rular effort The perforation was repaired through a 
light TM.tii« inrisioo un the da» of »W aoidenl ' It i* quite proViMe that a longer tnterml 
lifter the o|ierafiun lit itIikIi |>entosili« «3« found >hou)J hate been allotred before the 
hernia operation ira* uodertaken Operatioa was •Inae for toeuttesce (abore tin eateroM 
rinff) on Jan JJ. Ko murreme n.i'* noted at n followup etniuiaatioB twentyaine 

moiitlii after the neionij operation 

Cvst 4 — U I< IX Hliite iM.in. ageil <i| \eur«, liu] nn indirect hernia A alight recur 
renee abute the external tiag nas Qute<l ten iivinilw after operation TUe condition un 
elinaged ihirt} nine montli-i .ifter <i(>ernti"ii The iiaiient nai Heariag a truac 


«Ui1MAll\ 

III a sonos of 180 tieiuioiddilie-, for iiidirctct and direct mciunal hernia m 
iihioh the lIoAtfluir melhotl of op<-iation was iteifotmed. the incidcnoc of 
rccurKucc was 3 1 pev cent 
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and its laloral rxtrnsioiis of fnvia Into nre bmicfit o%cr Vonjiart’s l»Kamejit 
Into (lip '•ilc of llic ilofi'cl. 

A dofoct ill Jlio nppi'r nlulniufii is e*l«s»sJ l»3 ^S’JUlKl■ns1(('n’s Iccliiiiiiiic of 
sniii^iit^ lip a fasil.il flap front tin* iont’r flhdotiK'ii and flirn covering' lliis I. it* 
{vr dcfvct \viUi n iH'diclcd iluittlii.il tnict fn»<einl tratispiniit 

m<-Ct SMON 

liy lca%iiiK fin- fiisria altai'lird nl U%»> points (/* and I', Kig fi), \%c 

do not intcrnipt its coiitiniiitx with llic mam fas<*wJ jOanc Also, after suture 
of the edges (A (o <l'. Pig *»i ne luixo n vdul jif fascia ueniss tlic center 
of tile lierni.il sar tl'i}* 7) The IiIihmI siipplx s«sTns to he adi'fjn.ite not only 



I'lff ' — Fascial edge H Is iia» suloNsI to S' »lth osortap llius comiiletins llie repair. 

for tilts faseial strip but also for the attached fat that is buried under it Siiiec 
none of these patients needed leopcration we eamiot say definitely ulietlicr this 
buried fat remained liable as pieiwritoncal fat or bioke doiin and iias replaced 
by seat tissue Pos^opcratl\cI^ the wounds in tins small sciies healed jier 
primani, e.teept one Tina patient, M M (Hospital Ko. 334526), was operated 
upon Juno 26, 1940. She had three small defects in the fascia above the main 
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sae nnd ie<iuirfd dissection nnd rejwir of the three small defects l>efore the main 
defect WHS rejmireiJ with ffds technique. A ino«Ienite amount of seram drained 
<m rcinnsnl of .sutures Jlowexer, follow-up study was made until JIareh 26. 
1!M:1. when she no longer rejwrted lack to the follow-up clinic, and up to that 
time the scar was finii with no recurrence. In the irmaininsr patients in this 
smnl! scries lienliiiK was per primam and there laie l-een no reeurrenecs. 

SUMUABV 

1. A siirpienl technique for repair of incisional hcniia is presented which 
rediteis fat dissection ntid ojKrathe time. 

2. This Ki\rs n firm rei^iir of the hernia 

itrj-racNCi> 
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ADBNOitATOUS GOITER WITHOUT IIYPERTHVROIDISil 
Surgical Versus Conservatiyr Tbe-atmunt in Over Two IIundred Patien-ts 

IjIeutenant ( j.o.) JosEPir A Buckwalteb, U S N B , Edward L. Besscr, M,D., 
JIanciiester, Conn., and John W. Dcus', 31 B , Iowa City, Towv 

(Ftom lAe Dtportmrut of S\trgtty, VniiertUy of folia, fotia City) 

R eview of the Htcratmti relative to the siugical versus the eonseiVAlivo 
treatment for nontoNie nodnlar goiter brings to light eonllieting opinions on 
this j(uestion. The too schools of thought aio leprcscnted m many institutions 
hy the surgerj department which advocates surgerv in these eases and the med- 
ical department which advocates conservative treatment It was this situation 
which furnished the stimulus for this paper 

There arc several possible indications for surgery in nontosie nodular 
goiter: 

1. Cosmetic reasons This is an individual consideration and will not lie 
, discussed further. 

2. Pressure symptoms Tins is largely dependent on the si7e and position 
of the goiter and is not n controversial snbjwt 

3. Prevention of flic devclopmeiit of Carcinoma or the fact tlint enrcinonin 
may alreadj’ he present and not recognized Authorities vary in reports as to 
the incidence of carcinoma m nodular goiters Recent studies by Cole and as- 
sociates' suggest that it is higher than generally appreciated and they feel that 
this incidence is a siifiicienf indication for surgery, particularly if tlicre is a 
solitary adenoma 

4 Prevention of the development of toxic nodular goiter It is difficult to 
ascertain how many people who have a nodular goiter will cv’cntually develop 
toxic symptoms It has been estimated that such toxicity develops in about 50 
per cent of these patients.* 

5. The existence of Q'stemic symptoms even tlwnigh the basal metaliolic rate 
is normal and the patient is not obviously toxic 

This paper will be concerned with the last two indications 
The problem immediately arises as to what is the criteria for deciding 
whether a given goiter is toxic or nontoxic If the patient has an elevated basal 
metabolic rate, nervousness, palpilalkm, weight los.s, incrca.scd appetite, etc, 
the diagnosis of toxic nodular goiter may be made If, however, a patient with 
a nodular goiter has a normal liasal metabolic rale, but does have symptoms .such 
as those commonly nssonatcil with hyperthyroidism, it is diHleult to decide 
whether this is duo to the goiter The borderline between nonto.xic and toxic 
nodular goiter is certainly indistinct Nevertheless, for purposes of coding 
records, the diagnosis of one condition or the other must bo made. In this paper, 
our interest is in those patients in whom the diagnosis was made of a nontoxic 
nodular goiter. 

IWrlrcI for publication. Maf II. I9IS. 
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7 nprcMnta ptticoti who did oot koow how to answer the parlirular Question 


Palpitation or TacJiycardto — pAlpitatlon or tachycardia was present in 64 
per cent of tlic group not operated upon aud in 8i> per cent of those operated 
upon on admission Of those not operated upon 65 per cent reported that they 
still had pounding of the heart, while in those operated upon. 73 per cent were 
completely reliered of this symptom. 

Shortness of Breath -^hi the group not operated upon, shortness of breath 
was noted in 73 per cent of the patients on admission and in those operated 
upon, in 96 per cent Of those operated upon, SO per cent were rel/eied while 
59 per cent of those not operated upon still reported shortness of breath. 

M'eiffht T/Oss — Loss of weight was a less frequent symptom Of the pa- 
tients not opeiatcd upon, 48 per cent reported weight loss on admission and 29 
per cent reported continued weight Joss at the time of the follow-up. Of those 
operated upon, 54 {ler cent reported weight loss More the operation and S2 per 
cent reported that they had gained weight since the operation 

Patients’ Evaluation of Therapy — In the group not operated upon, 8 per 
cent of the patients reported that they had impro^-ed, 11 per cent had progression 
of the symptoms, and 68 per cent reported that their condition was essentially 
unchanged; 13 per cent were equivocal Of the patients operated upon, 59 per 
cent we°re improved, 9 per cent were worec, and 30 per cent were unchanged; 
2 per cent were equivocal 

DISCUSSION 


There arc obvious objections to coneluaons that are reached by a question- 
tudy of this type. Nevertheless, they do show (rends Our results would 
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tend to bear out those who eonlond that the noilnlnr goiter imially referred to ns 
nontoxic is often nssociated with symptoms of ner\oustiess and irritability, pal- 
pitation, tachycardia, and weight loss These s)'inpli>!ns are present when the 
basal metabolic rate is « ithin nomal limits On the basts of this study we feel 
that surgery is indicated in this group of patients and will result in the rrJicf 
of sjTnptoms present m patients with nontoxie nodtiUr goiters in a significant 
percentage of eases 

SUtlUARV 


1. Members of the mcdieal and surgical departments in a series of medical 
.schools were contacted rclatnc to policies of management of patients having 
nontoxic nodular goiters Rephes were summarized 

2 For this stud}-, 374 questionnaires non? sent out to patients previously 
seen at the University of Iowa Hospitals who had Iwcn diagnosed as having 
nontoxie nodular goiters Two tj^pes of questionnaires were used, one type going 
to those who had not been operated upon and a second type going to those who 
had been operated upon. 

3. At the time of thetr admission about three-fourths of all these patients 
with so-called nontoxic nwlular goiters suitcred from symptoms often associated 
with hj'pcrthyroidi.sm in spite of normal basal metabolic rates 

4. ThyMidcctomy resulted in regression of these symptoms in a large per- 
centage of cases, whereas little change was noted in the group of patients who 
ivere not operated upon, after a peno<l of from one to five years 

6. In one to five years after their discharge, 59 per cent of the group of pa- 
tients who had operation were improicd while 8 per cent of those not operated 
upon were improved. 
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Jlany authorities ha\c pointed o\it that the basal n\etalx)Uc rate in itself is 
not a entcria of the (oxieify of a goiter IfertzJcr,* in his recent monograph on 
tliji-oid disease, stressed this jwint and cited hU expovicncc with patients on 
nliom follow-up had been earned out for long periods of time and «ho eventually 
doseloped what ho called “goiter heart” even though {he basal luctabolle rate 
nns nesor found elevated These patients wore greatly itnproscd following 
fliyroidectomy In 1931, Coller and Am‘ studied a group of fifty patients who 
had had a suhtofal th.sioideeloniy during 1927 or 1928 All of these p'atients 
had a basal metabolic rate of less than plus 1 prior to operation. A sense of 
piessure in the neek was present m 44 per eeiil of these patients. Nervousness 
was ail impoitaiit svmpforn in almost evorj- patient Irritability was associated 
with tins svmptbm Palpitation and shortness of breath were complained of by 
moio than one-half of these patients Othei less common sjinptoms were indiges- 
tion, inlcrnuttont diarrhea, easj fatigue, and muscular weakness These authors 
fonchidod that nodular goiters assoeiato<l with basal metabolic rates, in normal 
and subnormal ranges, can and often do eanse ^stemic symptoms In most 
cases these s.vmptonis disappear after the lomoval of the goiter Searls' in 1936 
discussed his espenenee at the I'niversity of ralifornia Hospital with a group 
of patients complaining of nervousness, easv fatigue, palpitation, shortness of, 
bivatli, and vague gnsfromtesfinal sv mploms These patients weic charneterized 
by having n low basal mctaholic rate Removal of the adenomatous goiter re- 
sulted in relief of tlic symptoms m a high percentage of cases M’elherell* 
pointed out that the iw of nii elevation in the basal mefabolie rate ns a criteria 
for o))eration in nodular goilci is an unwise practice lu patients having basal 
metabolic rates i.inging fioin plus ir> to minus 20. in bis evperieiiee, 85 per cent 
of the paticnhs suffered from jMlpitation. .ilmut the same percentage suffered 
from shortness of bienth .iiid iinlubilit.v. and a significant percentage sijffeTcd 
from ens> fatigue c\eessnc drjm“ss of the skin, brittle nails, and cardiac symp- 
toms lie found that cardiac abnormahHes were often present. He presented 
c.ise lusforios of patients in whom these svniptoms were relieved following thy- 
roidectomy Choskj.,’ in 1939, obscrvevl that theic was defiuitelv a higher in- 
cidence of cardi.ic abnormalities in a group of patients with noiifovic nodular 
goiter than in a similar group of patients without a goiter 

There have been very few papers WTitten »i opposition to surgical tre.st- 
ment of nontOMc nodular goiter In 1937. J.icKsoii* described 100 eases in which 
he said needless thyroid .suigcij had been done He felt that the surgeon must 
be certain that the patient is siiffeiiiig from true hypcrtlo roidism with its toxic 
manifestations before he is justified in perforniiiig a tlmoidecfomy. In 193S, 
Il’elti and Leven* published a paper on useless thyroidectomies. 

During the past year, representatives of the surgical and medical depart- 
ments of other medical schools were eoiitacted in reference to their management 
of these patients In a few instanees the opinions expicsscd were those of the 
individual, while in the lesl it lepresenletl departmental policies Twenty six 
medical depaitments expressed the following views fifteen advised conservative 
expectant treatment, nine advised suigcry in all nmlul.ir goHeis, and two advised 
surgery when the patient lias reached the age of 35 years Twenty-four surgical 
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departments expressed the following views- seventeen advised siirpcrj-, five 
recommended conser\ati\e expectant ticatment. and two advised surgery when 
the patient has reached the age of 3o jears There were six instances in which 
opposing policies existed w Ithin the same institution 

CUXIC\L STUr>\ OF CNI\FBSIT\ OF lOWV C\SFS 

All histories of patients- on whom a diagnosis of nonloxic nodular goiter had 
heen coded during the jears 1938 thwnigh 1942 and a few- from 1943 and 1944 
were studied These included indigent and prisatc patients Cases in which 
there were assoeiafetl significant disease processes were excluded All of the 
patients studied liad basal metalmlic rates considered to be within normal 
limits, although it must ho admitted that Siomc of these were single determina- 
tions It Avas the general l>olic> of the medical depaitment not to advise opera- 
tion in those patients m whom a diagnosis of iiontovic nodular goiter was made. 
However, some were refciml to surgerj at tlieir own rerjiiest and some were 
advised to have thyroideelomv because of cosmetic reasons or because of pressure 
effects Certain |iaficnfs «cte admitted directly to (ho surgery department. 
There were available for studv 181 eases of patients with iiontoxic nodular 
goiter in whom operation was not done and 171 in whom surgery was jierformcd. 
In studying these ease histones the sjmptoms found were nervousness or ir- 
ritability, palpation, tnch.vcartlia, shortness of Incath, and weight loss It was 
felt that it would be of interest to do foltow-up studies on these patients and 
ascertain if those in whom partial thj roideetomy was done were relicied of 
these sjmptoms, and also to sec whether those not operated upon had continued 
to have sjmptoms This was done h\ ipiestionnaires, therefore the results in- 
dicate the way the patient felt alxiut the sjniptonis and are not a clinician’s 
evaluation of the sj-mptonis 

In all, 374 qiiostionnam's were sent out, 23.1 wore returned The results 
arc tabulated in Table I 

The average age of patients m the gioup m>t operated upon was 41 3 years 
The average of those operated u]k») was also 4r>3 In the patients operated ujimi 
and likewise in those not operaleil upon, 93 per cent were women 

,Vfrt (j««iif^i and Irntahthty — Xer\«usiK-ss or irntahihtj was the most fic- 
'imnt symptom and was manifesliHl l>> 83 iht cent of the patients in the group 
Hot oper.itcd lifwm on admisMon and 9'i jicr evtit of those operated upon At 
the time of the follow -up. 71 fK-r cent of those not operated upon still comii}aist«} 
of this symptom while 79 jw-r cent of lliosc ojierated iiiKm were relieved 
TsBir I 
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/VWjiifflfioti t>r r<ir4i.i/<<ir</irt — I*flliiiinti<iii or tarbyrarJia wns prevent in S4 
pir cent of Ihc Rrrnip not opcrofetl niitl in ho per eciit of tliovc opernletl 
m ntiinistion <if tiiovc not ojtemtetl upon C.> per cent reporteJ titat they 
still had ihiiindiriR of the heart, while in those opemicd il|>on, 73 i«r cent were 
wniplotely relietetl of this sjmptom 

iS7iop/Hf« of Ilrcalh —In the (iroop not openitetl ujKin, shortneos of breath 
uns noted in 73 I'cr cent of the patients on admission and in those operated 
upon, in 9C per cent (If those operated U|ion. bO i>er cent were rs’lieicd while 
59 per cent of those not operateti upon $til] reporteti hhortness of breath. 

HViy/if />)it —fios-s of nciiihl stas a less fretjuent symptom Of the pa- 
tients not operated upon. 4*' per rent reporter! weight loss on admission and 29 
per rent nporteil eontinued wcibIiI loss at the time of the follow-up. Of those 
opcrnteil ni>oii, .*>4 Jicr rent n’porfeil wriclit iovs Iwfon* the operation and f2 per 
rent n'jwrteii that tiies Katl pained wciplit siuee the operation 

/’rt/irnfs’ A'roZua/ion of Therapv — In the group not operated ui>on. 8 i»cr 
cent of the patients reported that they had iinprnicsl. 11 per cent had progres.sion 
of the symptoms, and CS per rent reported tb.st their eondilioD was essentially 
unchanged, 13 per rent were cqilhoeal. Of the patients operated upon, 59 per 
cent were improved, 9 per cent were worse, and 30 per cent were unchanged; 
2 per cent were equivocal. 

niscussiON 

There arc obiious objections to conclusions that are reached by a question- 
naire study of tliis type. Nci crtheless, thej* do show trends. . Our results would 
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GASTRIC RESECTION FOB PEPTIC ULCER 
A Study op 221 Consecutive Cases 
R N Darttxs, MI> , AND 3. ’W. Dulik, M.T)., Iowa City, Iowa 

fFrem ihg Xlip«:rtmait ttf GeserBl Surgery, Onnertilg SosptteiU) 

F ive years ago we reviewed our first experiences with gastric lesection for 
peptic ulcer. That report' covered fifty consecutive gastric resections per- 
formed betueen 1927 and 1910 inelusire Front that studj" three significaut 
facts were apparent to us (1) our postoperative mortality was too high (2S 
per cent), (2) our indications for resection were too limited, and (3) our recur- 
rent ulcer rate was too great (14 7 per cent) From the clmioal and experi- 
mental evidence present in the literature, particnlatly the work of Wangensteen' 
in this country, it was apparent that wc could lower the mortality, widen our 
indioations for resection, and anticipate a lower rate of recurrent ulcer One 
hundred consecuthe gastric resections for lienign ulcer, during the years 1941 
to 1943, inclusive, furnish the material for a comparative study Sufficient 
time has elapsed to allow an evaluation of the tieatmcnt of these eases and to 
determine to what degree «e have attained tJie pievrously mentioned ohjeetlves 
Sez and Age. — There were eighty-eight men and twelve women in this series 
The average ago was 49 78 yeai-s, the majority of patients (57 per cent) being 
over 60 years of age. The proportionate iiiimlier in each age group is shown in 
Table I. 

S'jmpfoms . — The duration of sjmptoms vaiied from throe months to thirty 
jears, the average being eleven and one-half jears Pam, indigestion, vomiting, 
and bleeding were the principal s.vniptoins Tlie frequeney of ocounence of 
these w seen in Tabic II Jlost of the patients had multiple sjTnptoms. Of 
particular interest were the iinmlier who had bleevliiig and tlie large number who 
were unable to work. The symptom of bleeding varied fiani occasional tarrj 
stools or coffee ground emesis to massive hemorrhage-produemg shock This 
is a larger incidence of bleeding than is usually reported In Rienhoff’s’ senes 
hcmori'hage as a symptom occurred in 42 jiercent of 260 patients subjected to 
icsection for chrome duodenal uleer JIcKittriek, Moore, and 'Warren* reported 
a liistorj' of bleeding in 308 per cent of tbirtymne patients who had a two- 
stam 3 gastrectoniy for dKodcnal ulcei The degiec of invalidism occurring with 
chrome peptic ulcer and its complications is often not appreciated by the phy- 
sician Tabic II shows that, of eighty pahents on whom the information was 
available, sixty, or 86 2 per cent, were totally unable to work Another four 
patients, or 5 per cent, were able to woik only part time 

Preiiows Treatmefit — A summary of the previous treatment is shown in 
Table III- Of the 100 patients, fifty-seven liad been treated for their peptic 
ulcer by the Department of Sledicine at the Umvemty Hospitals and thirty .six 

deceives lor publication. April 2S. ISIS 
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hjdria in all paticiit** Uionliaft* an«l llcupr and as,snciatps,* among others, W- 
lic\c that a loss radical resection w aatlsfaetoo* nnd carries a lower ojieratue 
inortnlily. Heuer and associates* have staUsl tiint nelilorhjdria posto[terati\ely 
is not necessarily related to a jjootl Ksiilt 

Hceause of these diterReiit opinions an nttenipt was made to detenniiic in 
these 100 {Mtjofit.s the relation of the amoimt of stomach removed to (ho reduc- 
tion in aeidily and to the tlinnal end restill In f-0 pereent of the patients, two- 
thuds or tiuitv of (he stomach «as rescefed The fi-maining 20 per een(, who 
had tonsorsatixe rcseelnms. were opernlett early m the series when we xverc 
fomriihiting our opintons Of the eighty eav-s, nine had a four-fifths resection, 
twenty-eiglit a tlin-c-qimilcrs n-si-ttinn. and forty-tJirfe a two-thirds resection 
The ])orti<in of stomach was not wtigfHst nr measured, the amount re- 

moxeil heuig estimated hj the snruion In Tahle VI are shown the results of 
gustrie iinalxscs pcifoinicil on fnllow-iip esnmiiiatinii of the patients who had 
radical ivsielioiis Tifly six of the eighty patients hail gastrle analyses avail- 
aide fur riiiiipurison. and of thcM' forty-one. or 73 per cent, had achlorhydria 
after lustanime stimnl.iticm The iixer»g«- ase of the ennij’s nf patients shown 
in Tahle VI indicates that an ntiiinpt was mmlc to he more radical in the 
younger indiMdiial II h of intonst that there was a greater pereentnee of pn- 
tii'lilH with IK lilorliy drill among those who had a two-thirds resection than in 
those who hud a tlmv-quaifers r»s.-elinn The explanatinn of this flmllng is 
not nppiirent The recent siudws of Wangensteen' in regard to a short nfferent 
loop max he of importanee heie I nfortnnntily the length of the afferent loop 
was not measuied We taxor a short nfferent loop hecniise we lliink it gives n 
lietli r fiinetioning aiiasloioosis It is piKsiUte to use a shoi ter afferent loop after 
Iwo-thirds ii>seHion than aftei a mon* ladieal riMMtion If one assumes that 
a sliorlei affereiit linili w.w iililiml after two thuds iiseetinn tli.ui after three- 
quarters resection then possihly the shorter pnixim.il limh of the anastomosis 
heeomes mote impnilniil in pnMlimng a nd.it ixe aehlorlndnn than tlie dlfferenec 
lietween leiiinx mg two lliinls or three-qu.irleis of the slnmiieh Wo are ni.ikuig 
an inxestigation of this pn.hhin .it the present time 
TxuieVI JJiuiTioshiin or xmoi st rw momw ii Um>kthi to Hrin i-rios or Kbee Ilfl. 


Method of OpiKidria.— All g.istrwjVjun.il anastomoses were of the tcimino- 
lolcral, Oinli. lotali. t,|.r Ni.ifly-.ilnr «rio relto-.ilic ,,„,l one anteeolio. .In 
as«ialc(l cnlcioonuno.tonij' »a. portoininl in fi.o niMimoos. ono m the onto, 
colic anil ono in a cloiiiciil rctcorolic nniiiiIoni<i.i. The other three enlero- 
cntoioHoniie, iicic ot the cii-y ty|ic, peitomied aftei jejunal re.eelion for a 
nni-iiial "Iraa "'<■ mlntanleiottomy is untieecssarj 
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and may predispose to iccurrciit lilcor. Hcswtiou uilli p 3 ‘]orie rxcliisioii and 
removal of the atitral miieosa was performed in four paticni.s This rciiccis 
onr ojiinioii thnl so called " irremovable” tlttwleoal \dcers arc not common. In 
most instances of jwrforntmR posterior dutKlciwI ulcers we lemovc the ulcer 
and dissect free siuflicient posterior duodenal wall for adisjiialc closure The 
closure of the p.vloric stump after ji.vloric exclusion has not liccn .salisfaelor^' 
m oiir experience. In none of onr eases haxe we felt it ncccssarj’ to i>!ncc a 
T tube in the common bile dnet for identiftcation of tliis structure, as advised 
b.v Lalicj’.' Reccntlj’ wc have eloseiJ the duodenal slump in two patients bj* 
the method desenhed 1m \Vanjrensleeii* and Nissen • B.v tins tcclinifjuc the 
anterior duodenal wall is inverteil into the posterior dumlcnal wall ssitliont 
mobilizing the latter It olniates possible damage to the tetixidiiodctud struc- 
tures 

yanfatot roitopfrntii’f f*o»i{diintiont -'Thirty-one per cent of the paticni.s 
had major, nonfatal j>ostoj>erative complications These are listed in Table 
Vn Nine, or 29 per cent, of the comi'licaljons were pu!jnonar>' Rive pa- 
tients had primarv wound infections It was necessary that otic patient bo rc- 
operated because of an obstrweiul anastomosis, an anterior gastrojejunostomy 
and entcroenteroatoms ivas performed twenty dajs after nscction In three 
patients there was dcliijcd function of the anastomosis-, however, all of these 
cleared up with gastric suction One t>alieiit dc%oio|>ed sjmptoms and Undinga of 
incomplete obstruction of the small intestine which resi'onded to conservative 
treatment In two patients the lesser paucreatie duct was divided at operation. 
In one of these cases tlicre was a marginal ulcer and an ns-sociated posterior 
duodenal ulcer perforated into the pancreas. In the otJicr there was a per- 
forated lesser eniwature jm lone ulcer w ith a xrallcd-off abscess cavity containing 
200 cc of pus and gastric contents A temporar> pancreatic fistula developed 
m both instances but elo.sed sjiontancottsly Temporarj’ jaundice was the main 
complication m two patients In these the icterus was duo to intraperitoneal 
sulfanilamide implanted at jactation No jaundice occurred in fifty-nine other 
patients in whom intraperitoneal sulfonamides were used. Wound separation 
without evisceration, riot requiring secondary closure, occurred m two patients 
Another patient had an evisceration closed by secondary suture An infrn- 

TabLE VII U&JOR POSTOPERATlVe COWPl.lC \T10>, B 
(Nontmm.) 
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nf.(Iomlnal nl-sccss, rcquirin? tlrainaRo, occurml in two pationts One patient 
•lc\dopc(] markra a5ci}M nvjuirinp n?i»eaffd paracentesN On reoperation 
aseptic necrosis of a portion of the (rreal omentum wan fouiul. Bleeding from 
the gnstroinlcstinnl tract contihiicd for ten dass after riwtion in one pdient. 
rv<-ir» npe.ll edem.i, it eonipJieaJion of Ifie intratracheal ancsdiesia, occurred in one 
patient and rc^piircd that a tracheotomy Ik; performed 

Morlnfif ^. — There «cre eight deaths Fhc of these occurred in the group of 
fttenfy patients hasinp less than tnothinfs of the stomach rcmo\ed. while the 
other three deaths were in the protip of eighty patients who had two-lhirds or 
more of the stoniach remosed. From this it would appear that the magnitude of 
stomach resoetinn per sc does not increase the mortality rate In four of the 
eight patients the indication for reseelioii was a serious complication of ulcer 
or of the previous inadequate Mirgical treatment Two of these nndenrent 
emergency resection for masshe hemorrhage, one ssns rescelod for a marginal 
ulcer, and one for a gastrojejunocolie fistula. l»oth of whieh followed gastro- 
enterostomy. 

The other four patients »\ho die<l had eleetne resections for pain or olw 
stntetion. In two, rardiae failnre was the cause of death, while peritonitis was 
responsihle for the other two deaths 

The nverngc age of the eight patunts who died was C02 jears in contrast 
to the flicragp ago of •!*) sears of Ihe entire senes We do not iJiliik that the 
elderly patients shouhl he denietl the Iwnefit of gnvirie resection hecniiso of the 
age factor alone Iloi>orts of the eight |>ostopemiuc deaths follow 


cssr.RKToms 

Cask 10.— J It llioqnta! >Co 30l3JJti. a SssisiroM whttc nmn. » p-tM 
jCjuno^tftiny pcrfornuM m ilii» he«i>it#l JVK 21. lOtO. for 0u>«lrn!il uU-ff He dfrelorcil 
Toeorreace of pflin »i*<l lili-ciliog tie hs.l n »e»ere fs«e of aethiin unit had n marVed anemia. 
The latter n-'iiiifot I'cien Uoml ti~VDsfo«nni» l*.-f«re oj*mi«i,n Indienlion for Te»Mtii>a wa' 
margi"'** uher with imm nnd bletilmg Oj,mtion wb» Jone on June 24. 1^4.!. .\ niarRioal 
ulfer, 1 tm Jn ijimiflcr. wa» fooni) >n ihe jejonum oppo««c the rtoiaa. Three fifths of th* 
stomach was renioTcd A po-tcolic. lerminotiterat, orali* totalis (Tisfrojejuno'.tomv ree^tab- 
Ii'hed the eonfinoilj ./f the cn.fc«»nl<~tmsl Iraet \ re«eeei(in of the jejunum ronTSiaiDg the 
ulcer was eon.»ideretl tmt i1,c i.len was al>Rit.Jono<l bb<I the jejunal opening cltHt-l, the neir 
lojunal stomi l-’ing made .ii*tal fo the wfe of eMstife Aflcr re«peHon the pafienf derelojicJ 
atelectasis Be doTolopcl a wotniil eepnralloo and Ihi* was followed hv r gejunal fi'tula 
On Oct. 1, 1"' "“s reoiKTaleil and llio tfslnla eoafaitting segment of jejunum (m fJie 

afferent limh) was rr-.«*cte>l and an end to-end aan'tomosu performed Tina jejunal anas- 
lomosia hroho down He l«vnnie weaker aad died on Oct 11, 1942, eigfiteen daj-a after 
jejunal rc-oetioo and Its dais after gii'lnc iwrlron Autopsy- reresJed jejunsl fi«tu!a and 
left subphren’* ahsecs. 

Cotnmenf.— It would base been better to haAc leseclod the mtolved jeju- 
num nt (he time of g.iAtrjc rescefion 


Ci.f-ir.-o o'X (h 
l,efor6 admi»«ioa 
renee of pain fi* 
licinatenicsis, w'‘'d‘ . 

«cion the heniateme«ia 


o-pital No 4> JSIOS) was * 6S jvar old while man Fifteen years 
fated medieally for “ttteers” and rworered He developed recur 
before admission and bad tarry stools and severe episodes of 
d ho"pitali*ation Ihe week before entranee to our service On 
hml ceased bot be bad tarry stools Blood studies revealed a 



'""•eloWj or 3, „ ■ SESicriov 

''“"''"■I ««„„ i'^'"™".., ‘'""med n.^J' "Wood o“' “'‘“•tn 

r§S"PS£’S- S? “■• - Z !* " 

'"*''’™ .irr-’ ‘--’’^T '""-“Z'” '■>' ''-'i”:’r‘ «' *« sr 

^ ''"■Wfifthu of 1 . ’ ,»/ Opm , ^ '’'’"t'nuej ,>„,- “f 

/«ilft,i4 nff#, ^ ® P‘>»l<-oiic . * Cnr.. ' '*' ^oudiJ TP "oi, 

'eJ fo iT.ponj fa , ' ’’P'l'afpon »,* ,. ’ '"“'"obferfli ’'®"''“'»t;- of ♦>,„ " P'^oximn; 

Wlcd ™3 Pdlid„, ,.. , ■’ "''•''■•».e 


Sieved i,v fha ^ ®P‘'''cn{W ' ^ ""■'•^'-nu^eoA ^ 

:^trS=-"-S=;"W:,:;:.. -,:: 

"'® ‘'upcrior hj,"^ °“ 3, ig^{“ «f coo^rJ,"^’ 

an-l infl, ':'■ 


p ^fpon „„ ,, Pi 

''® ‘'upcrior t^,fj -T^b 3^ 

;"“''-rrc:*'C;r;-“ -4/": 

■''* ''"'1 nif^j,p^j y^r or.i 

'^tww., „ J* * »"««. I,„, . , 

' "y a^rfra, io.„ 


504 


physicianj, and by the medical depaTtment Of this hMpital. He was first admitted to the 
surg-ical service in lO-lO, at v,hich lime an seufe perforation of a duodenal ulcer was closed. 
Persistent postoperative vomiting envoed and a posterior gastrojejunostomy was performed 
Ten months before the last admission to the surgical service tlie patient began to hare 
liemafemesis and tarry stools Four mouths before admission he developed diarrhea and foul 
breath and began (o Imie bonel roovements immediately after eating A barium enema 
revealed n gaatrojejunocolio fistula A double barreled colostomy, utiliiing the right transverse 
colon, nas performed on Feb 19, 1913, as a prefiminary measure to resection The seconl 
stage was delajed until April 9, 1913, because he dcieloped lobar pneumonia At tiie second 
operation the jejunum distal to the old ga«trojejiiao«totny was found adherent to the, colon. 
A moderately large fistula was present between the colon and jejunum just distal to the 
nnastomoHia. There waa a posterior duodenal nicer perforated info the pancreas The old 
gastrojejunostomy uas disengaged and the eolome fistula closed The ulcer bearing area 
of the duodenum and three quarters of the stomach were removed. The jejunal stoma and 
fistula were converted into one opening, which alloued it to be used for the new jejunal 
stoma. Continuity of the gastroinlestinal tract was tfien re estabiished by a posteolic, tcrnini)- 
lateral, oralis totalis gnstrojejunal anastomosis Postoperatively the patient developed 
fever, jaundice and abdomjnal pain, temlemess, and rigiJitj Ho became weaker and died 
on April 17, 1943 Autopsy revealed generalised bile peritonitis due to a defect and traomitic 
Blricture of the eocamon bile duct, nteIcctasK, and left perisephnfic ab«res<. 

Comment — This case is Uie only proted one of oj^rathc injury to Iht* com- 
mon bilo duct. 

Case 74 — P H {hospital Ko. 4 1 4045), a 68 jear old white mas, had had symptoms of 
ulcer for forty years. 7I« also had sciere paia, aefasi«oxH^ requiring morphiae, lomitJflffi and 
liematemesis, for three weeks before admission He bad been in a local bospitsl during this 
three week period On adaijssion to out semee, April 20, 3943, blood studies rerealed the 
liemoglobin to be 4 3 Oo , and the red blood cells were 1,590,000 per cubic luilUneter 
A gastrie teeiea fakea the day after admission reieoled pyloric obstraetion, probnUj due to a 
duodenal ulcer, with 90 per cent gastric retention On April S3, 1043, the stomach was 
napirateil and 3,200 ee ol coffee s^evttd ssaferjo) obfairrd Do April 3943, he had a 

massive hematemesis accompanied by shock, the hemoglobin was less than 7 Om., and the 
eiyf h rocj trs were 3,590,000 per rnbic millimeler. An emergency gastric resection seemed 
indicated because of recurrent massive bleeding Tlie pitient was pven a total of 3,000 cc 
of blood before and during the operation Oo eaplorition onterior and posterior kissing 
duodenal ulcers were found The anterior ulcer was of the perforating type, and the posterior 
one hid perforated through the duodenal wall into the pancreas A vigoroosljr bleeding artery 
was present m the ulcer crater and was controlled by transfiiion sutures A 900 c c. blood clot 
was removed from the stomach Tliere was marked scarring and stenosis of the doodennm 
distal to the ulcers Tlio involved doodennm and one half of the stomncli were removed. Cob 
tinuity of the gastrointestinal tract was re-eatablished by a poslcolic, terminolateral, oralis 
totalis ga-lrojejnBostomj At the begianing of the operation the Mood pressure was 60 nun. 
Hg svstolic and 40 mm Hg dia<totic At the cii«iclu«ion of the operation the blood pressure 
was 90 inm Hg systolic and 50 mm Hg diastolic, fn the immeJiHe postoperative period 
he received two additional oOO ce bloo.1 Iransfnsions On the second postoperative day he 
became jaundiced, the van den Bergh reaction was 260 direct Five additional 500 c c Wood 
transfusions were given durmg the postoperative period The course wns febrile, the patient 
became weaker, and death occurred on May 1, «“ postoperative day Autopsy 

revealed generabzed pentomtis doe to separation of gastrojejunal suture line, cellulitis of 
abdomioal wall, right bronchopneumonia, left atelecta..,*, and bilateral pleunsy 

and pericarditis. 

Comniftii— Poor healing related to the great blood loss was responsible 
for the separation ol the suture line and fatal peritonitis The blood trans- 
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physician*, and by the medical department of tkia l>o«pilal. He was first admitted to the 
lurgica} terrice in l!HO, at nhieh time an acute perforation of n doodenal ulcer was closed 
l'er*istent po«toperatirc vomitinR en«ue<l aiul a i*osteri«T t’-'Mcojejunostomy was performed 
Ten months before the la«t ndmi«*ion to the eurgienl aerrice the patient began to hare 
lifniateme*ii nnd tnrrj sioot* Four month* before admission he developed diarrhea and foul 
breath amf began to have t<awel movement* immediately after eating A harium enema 
revealed n gnMrojejunoeuIic fi«luli A doable lavneleil eotoatoniy, utiliiing the right transverse 
colon, was performed on h’eb 19, 191% Os a ■•rHiRiinarr nieiiaure to resection. The seennd 
stage was dclaved until April 9, 1943, lieeause lie deretoped lobar pneumonia At the second 
operutioa the jejunum distal to the old gaslrAjeJanostomy was found adherent to the colon. 
A moderalelv hrgo fistula wav present lielween the colon and jejunnm just di«lal to the 
nn3«tDnio«is There vvn* a posterior duislenal ulcer perforntcvl Into the pancreas The old 
g-ustrojejunostomv was di«engageil and the rnlonic fistula tlo«evl The ulcer leanng area 
of the duodenum nnd three quarters «f the stomach were rernovrd. The jejunal stoma and 
fistula wero converted into one Q[sD)ng, which nlloned it to !« used for the new jejnnsl 
stoma Continuitv of the gnstrnintf«tiBal imel was then re established by a postcolic, fernuno- 
hternl, oralis totalis gnstrojcjunal anastomosis I’ostoperaiiveir the patient developed 
fever, jaundice and nlslominal pain, lenderDCss. and rigidity, lie became weaker aad died 
on April IT, ]')43 Autopsy rcvealeii gcnemlite-l bile peritonitis due to n defect and traamalie 
stricture of the common bile duct aielcctasis, »nj left pcnncphrific abscess 

C'ommciif — Thu cniu is the only iiroted otic of o]>crtilitc iiijuij to lliu com* 
moil bile duct. 

t'vaE74— 1’ II (hospital Ko 43 4<>i3j, A uHyear eld while mao, had had aymplonii of 
ulcer for fertj jears lie also had severv- pain, ocensionally requiring morphine, vomiting, and 
hemntemrsis, fur three weeks before adniission lie had Uen in a local hospital during this 
three week perioil On admission to mir eerviee, April 20, 1943, bleed rtudici rerealed the 
hemoglobin to l>« 4 3 On, and tbe red blood eeUa were l,li''(),000 per cubic milUmeter 
.k gastric senes tnkeii the d.vv after admission revealed pjlonc ebstrurtion, proloUy due to a 
do^cnal ulcer, with DO per cent ga<trie retention On April £2, 1943, the afamacb was 
U-spirntcvl and 1.109 ec of ciilTec ground material obtained. On .\pnl S3, 1943, be had a 
hu.ssnc hruiateiiiesjs arconquinieJ l>y shu>k, the hemoglobin nas less than 7 Om., aad the 
erythrocytes were 1,390,000 per cubic miHiraelcr. An emergency gastric resection seemed 
indicated because of reiurrent massive bleediog The patient was pvea a total of 3,000 ec 
of blood l*foro nnd during the ojNrraliop. On exploration anterior nnd posterior kissing 
duodenal iileer* iiece tousn} The snicnor ulcer was of lie perforutiog type, and the posterior 
one had perforated through the duoilenal wall into the pnneren*. A vigorously bleeding artery 
was prcsonl in tlie ulcer crater and was controlleil by transfixion sutures A 900 e e. blood clot 
wav rcmoveil from the stomach Tlicre was mnrkeil scarring nnd stenosis of the duodennin 
distal to the uJeecs The tniolml slaodcnom and one half of the alinnarh were renioipil. Con 
tiniiity of the ga'trointcstinnl trad was re-established by a postcolic, lernunolaternl, orali* 
totalis gHsirojejunostomy At the leginniag of the o|>eratiDa the blood presrure was 60 mm 
Hg systolic and 40 mm Ifg diastolic At the tonelusion of the operation the blood pressure 
wav 00 mm Jig systolic an.l 50 mm Jig draslolrc la the immediate pA-tepcratira purioJ 
he received two additional 500 ee Woo.1 transfusions On the second postoperative day he 
beciinio jaundiced, the van den Dcrgh reaction waa 200 direct. Five additional 500 cc. blood 
transfusions were given during the postoperative period. The coarse was febrile, the patient 
became weaker, and death occurred on 3I«y 1, J94^ oo the ninth postoperative day. Autopsy 
revealed generahied peritonitis due to aeparation of gastrojejunal suture line, cellulitu of 
abdominal wait, right bronchopneumonia, left lower lobe atelectasis, aad bilateral plennsy 
and pericarditis 

Commpnf — Poor healing related to the great blood loss was responsible 
for tlie separation of tbe suture line and fatal peritonitis. The blood trans- 
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ilnily life The inipi-oved cla-tsifipatioii sigmified tJint the patient free of 
pain and all other nicer eomplainls, Init other symptoms, such as weakness or 
poor appetite, were present. Any patient who had n-enrrent ssmploms allir 
resection, Mich as pain, hemorrhaRC, distress, or vomitinR, was classified as 
ImsiiiR recurrent uleer. n'Ranlless of whether it could he demonstrated by 
roentpenographic examination A striniwiit classification of rc.sulls must be 
adopted if we arc to esaluate properly the place of gastric resection in the tre.st- 
ment of peptic uleer 

Tbe fifty-nine jiatients who were followed directly were classified as follows, 
well, fifty-one, or #^64*^ per rent; tmprosed, four, or 6.74- per eent; recurrent, 
four, or 6 7 ‘ per eent There was no es'idetico of recurrent ulcer in any of the 
thirtj-tliree patients followed imhreelly Iteports from thelocnl phi sieiaii usu- 
ally stated that the jmtient was well and working and did not e.irc to return 
for a ehi'ekup examination |>uc to the method of handling the care of patients 
in this stale clinic, most of the patients treatml hy us who later develop eompliea- 
inns are n'turned to us for further care 

Studies of the possible cause or causes of recurrence in four patients are 
of infcrcsf Pertinent infomialion regarding these eases is shown in Table Vlff 
and 111 the ease ri'porls In two of the patients. Cases 14 and 6?. we feel that 
remosnl of an iiiado<iunte amount of stomach was the cause of the reeurrenec. In 
the other two, Cases fiO and 75, the answer is not so oi'p.irent. Both of these 
had lliree-iiunrtrn resections which would appear to l>e adequate to forestall the 
doiclopment of a recurrent ulcer However, l>oth of these patients were re- 
sected heeniise of marginal ulcer, and rcseelion of the portion of the jejunum 
eonliiining the uleer was reqtiireil Gastrointestinal tract continuity was then 
re-cslahUslicd li> closing the end of the distal jejunal segment and anasloniosing 
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It to the stomach by the tcmlnoJatcral, oralis totalis niethoil. The eml of the 
proximal jejunal segment was then anastomosed, end to side, to the distal 
jejuiul segment distal to the gaslrojejtmal anastomosis On the basis of Wangen- 
steen’s’ recent report regarding the function of the short afferent loop, these 
recurrences may he blamed on the en-y type of jejunojejnnostomy. It would 
appear essentially impossible for the free hydrochlone acid from the remaining 
gastric pouch to reach the duodenal mucosa and thus stimulate the production 
of secretin Furthennore, the buffering effect of the alkaline bile and pancreatic 
juice that is secreted is lost, since these juices l^'-pass the gastrojejunal an- 
astomosis, leaving it exposed to the acid-pcptic digestive juice One other 
patient, resected for a marginal ulcer, had a two-thirds gastric resection with 
resection of tlic jejunum and this same Ij-pe of cii-y jcjunojejimostoiiiy. 

TIME IN MINUTES 



Kollow-np determinations of the amonnt of free h.vdroehloric acid, after 
histamine stimulation, are available in three of (be four jMtieiits with recmTcnl 
nicer. Case U liad a personal eheekup hut unfortunately p.T5trie annlisis was 
mil done Case 50 was cxaminctl in our clinic five montiis after operation and 
a gastric annljsis was done He was well at that time, but fifteen months l.iter 
his local phjsician rciwrted him to Im under treatment fur a marginal nicer. In 
Fig 2 Ls shown the prisipcrative free liydrocbloric acid curve cumpanHl with llie 
frw hvdnH-hlurie acid curves of the |V3tients with ree»m-nt ulitT and lhase vvitii 
no reeurmices U is noted that the free acid rune of the p.-ilienls with nnir- 
n»l ulcer m as high, or higher, than the prcoiwrotive curve. This indicates 
that liic acid values in rvcurmit ulcers arc cssenlinlly the same as the values 
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olitnuicd proopcnitivcly when the orijonal ulcer wns present and that a relathe 
achlorhydria is necessary to present recurrence. 

A direct relationship between reeurivnt niter and conservative resection is 
evident in this series. In twenty patients who had less than a two-thirds resec- 
tion, a recurrent nicer develojvtd in two of the fifteen .survivors, a reeurrence 
rate of 13 3 per cent. In eighty patients who had two-thirds or more of the 
stomach resected, recurrent ulcer dcrelopcd in two of the seventy-seven sur- 
vivors, a rccitrrcncc rate of 2 50 per cent. 

Durin}? the same years, 10-11 to 1913 iiicfashc, there were eleven patients 
treated for ulcer by frastcroenterostomy. Nine of these were done in 1941, one 
in 1042, and one in 1043 lleeurrent ulcer developed in three of the eleven pa- 
tients, a rccurrciiec rate of 27 3 per cent. Keports of the four patients with 
recurrent ulcer arc as follows 


evSK Ra'ORTS 

Cm«e H— C V. (Iio'pitiil No n 5t j«aroW «tii!c man. had had aymptonis of 

vitcer, eon*i»tin|! of wvere pain with nau-va ond vomiting, for ttirec irirall". He had « 
ms'vtve tiemorrhnee »ix vrcvliti beforo odmiraioD. On colrgnce he rliowrd a icrrre BBCmia 
wtiivti required tfirco bton<I trnn«fuMonii I'cforo operation. ImlicBtionv for rr*eftioa were 
TCrcBt revere bIeo>!mg and euntiauc<t irnin Ot'Cnition wav done on Jab S2, 1943. Esplora 
Hon rerealcrl dofcrior an.J f<o‘fcri<jf duotlcnat oWrr, the po'Jcr/or oae irw peftereitd iate the 
psnemiv TIio ut'er Iio iring nron of ilie dooilcDuoi and tv>o Hftha of the etomnrh were remoTed 
Oa«tTOiBte«tinnl tract eoMiauilr was rcc«taWi«lieil by a po«teolic, tcrminolateral, oralia 
totalis RSslroJejuniiiiomr The |><Hto|»retir(i i^ur<c «b* ueeventfid and the patient wan 
Oivihargod on the fifteenth pgetoperatire day lie was rendmitled to the ho»pital on Feb 13, 
lOll. lie had livd recurrence of revere ulcer pain, with votniiiDg, indigestion, vreahsess, and 
vroight lo'i. Gastric series shoueil the anastomiwis to be fuBCtionisg well, there teas no 
erldeBCC of niarginni uleer Rowever, v>e felt (tiat he diil hare a marginal ulcer despite 
negwlive roentgenographic finding* The patient was placM on mislica) mnnageincst for a 
nivJc and (hen divliargeil to the care ot bis home physieian. He continoisJ to h.irc recurrent 
ryniptoms Id ^epcel^l•cr, lO-tl, lie entered atwitlier hospitnl with mdence of a gastro 
ji’junocolie fistula Wlnlc ho was being prepared for rurgory an ulcer nas perforated and 
the patient ditsl reverul dajs after an emergency exploration. 

Cotriinent — This recurrence was due (« retnovnl of nu iriddequate amount of 
stomach A resection should linvc been performed i» Fcbnian-, 1D43, when "c 
firs,t diagnohed the marginal ulcer. 

CVSE 50 — R McC. (hospital No 42 13ISS). a 60 jear old white man. had had syuiploruv 
of ulcer for eixteen years Ho had a gastroentertiveoiny performed m this clinic in 193(5 Thiv 
wav followed by recurrence of pnln nnd fire epiwiev of Weeding Indicahon for resection was 
roicfit Micro hemorrhage and nnrgmal nicer Opemfion was done on Nov 18, 1942 Ecpiora 
lion revealed a jejunal ulcer opposite tha stoma, which hud perforated into the jejunal 
iiie-enfery A posterior duoileml aJeer, rerforatiaff into the pancrens, was aNo present The 
ulcer bearing area of the duodenum, three fonrth* of the stomach, and a e inch segment of 
jejunum were resected. A postcolic, ternunohferal, oralis fotvlii gastrojejunostomy and 
eu r jejunojcjuno'tomy re established the eontinnity of the gnstrointestinal tract. A cotnphoa 
tion of the operation was the inadvertent division of the lesvr pancreatic duct Postopera 
lively there wav drainage of paacreafic joiee from the ebdowiaal wound but it subsided 
•Dontaneouslv Gastric analj «is after op*»at»oii showed 38 nml 52 degrees of free hydrochloric 
acid at intervals of thirty and sixty minutes, wpeefively, after hisfamine. The patient was 
discharged OD the forty third postoperaUve day He returned for evammation five months 
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later. Ho IkuI Hi* etrcnctli wa« fair ati'l lie norkinR half 

lime. Jfe hnj no ulerr fi;m|ilnm« Oa»trie anal^ina t«s» ilono nn.l tbe rr»iill» lire aeon in 
Table VIII. On«tric M-ni-a uliowf.l a normally fnncfionmj; itoma williout oiilonco of a 
marpnal ulcer. Four montlia later n Irtter from the local pliymcian reporteil that the patient 
ha<! aymptoni* of a recurrent ulcer ami »aa on metlirni manacement. 

Commciif— Wc tliink tlial the recurrent ulcer wna due to the cn-j type of 
outcroentcrostomy earned out in conjunction with the pastrojojuno-stomy. 

CvbE CS.— I.. M (hospital No 41210S), a SC year oW while man hail liail eymptoma of 
ulcer, es«entiall> pain, in the rprmp and fall, for fifteen je.ir* lie had had four moderate to 
retero epi«oJea of hleedine, the mo«t recent occurrini; nine days l^fore ndmii'ion. Indication 
for re«ection was recent eerere hlee^linc Operation was done on April 1, 1941 A posterior 
duodenal uleer, perforating into the pnnrreae, was found. The ulcer lieanng area of the 
duCKlenum and one half of the stomneli were remoseJ A postcolie, ferminol.iternl, oralis 
totalis gastrojejunostomy was performeil The patient was di'cliarged on the Ihirteenlh post 
operatiTO day. lie was readmitted to tbe hospital June 21, 1911 ITc eoniplained of epNodes 
of pain when ho worked exceptionally hard and had had n smnll hematemems a few days be 
fore. Gastric senes showed a normally functioning anastomosis without evidence of a 
recurrent ulcer. Our clinical diagnosis waa marginal nicer. The patient was symptom free 
after two days of medical management lie was readinitte<l to the hospital .Tune 20, 1945. He 
stated that ho was able to work but had ulcer pain l>elween meals lie had been taking a 
simple gencrol diet divided in fl)e small meals ond had gained 20 pounds in wcigiit since the 
previous admission Gastric analysis was done nnd the results are seen in Table VIII, A 
gastrie senes showed a normally functioning anastomosis without cMdenre of a margianl ulcer. 
We again made a clinicnl diagnosis of marpnal ulcer The symptoms subsided after three 
days of hospitalization and medical treatment The patient was advised to hare another 
gastriB resection, but ho felt it wa-n’t necessary nnd tefumnl home because he had “lota of 
work to do “ 

Comment . — In this case the remotal of an insu/Ticient amottnt of ifomnch 
is the cause of the recurrent ulcer. The patient should ha\o n rc-resectiou. 

Case 75— R. T. (hospital Ko 43 430$), a 43 year old white man had had symptoms of 
ulcer for twehe years In January, 1932, a free perforation was closed at another hospital 
In June, 1932, a gastroenterostomy was performed elsewhere On Dec. 1(5, 1942, a second free 
perforation was closed at a local hospital. The patient's chief complaints, on admission to 
our service, were pain and vomiting Indication for resection was pain nnd a marginal ulcer. 
Operation was done on 3Iay 6, 1943. The duodenum revealed marked scarring. There was a 
jejunal ulcer opposite the stoma The involved portioos of the proximal duodenum, jejunum, 
and three quarters of the stomach were resected The continuity of the gastrointestinal tract 
was le-establislied by posteolic, termmolateral, otalia totniis gastrojejunostomy ond en-y 
jejunojejunostomy. After operation % gastric analysis reveulcd the following free hydro- 
chloric acid values* fasting, 37 degrees, fifteen tninotes, 27 degrees, thirty nunutes, 33 de- 
grees; silty minutes, 34 degree® The pabent had an uneventful course and was discharged 
on the fourteenth postoperative day. He retnrncd in September, 1944, having gained 17 
pounds m weight He was eating five meals a day and was not restricting the diet as to type 
of food. His only complaint was a feebng of fullness immediately after meals. Gastrie 
analysis was done and the rc«ults ate seen in Tnble VIII. The patient vtas readmitted to the 
hospital June 14, 1943, hccause of pnin, nausea, and vomiting of four months’ duration The 
pain had been severe for one week before admission, and five days before entrance he had a 
massive hematemesis. During the trip to the hospital he developed a left hemiplegia Physical 
examination rliowed a left sided paralysis and « marked pallor, and there were rigidiiv and 
tenderness in the epigastrium. The bemoglobia was 75 grams. The patient became w'eaker 
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Bill ini’ll riMtH ilnu nrtiT "iImiIukIimi. Auti>i>»> Ea«!roj»joB»l nWr with perforation 

111 I II ( 111 ! li'fl liHii*li’Hi' ini’-m iiluii anil luenlireil bIi««’»*. term I an ! clJ eBi’ephalomalana with 
liiiiiiiMliiiUi', mill li'liiiliiiil iilii’iiiiiKnla 

I'mtiHii tif \Vi' lii’lio\»> the for tfce rvrunrnt ulerr in this patient 

U Ihi' nitliii' Hi Ihiit for SO. 

tithiin 111 - t’-M M'OiTiuwi, owKir Btsrmox« nsn>xvn» MTiNG 1944 sm) 1945 

IliiiiiiK till' [msl two .vi'.irs 1944 anj lM-». wr barr jvrionsfd pastric rcsec- 
llon III nil lulilUiiitia) 121 jvituRU forpxptjf si'nrrw it««\'r:p!>«t5coA Suftleient 
IliiU' Ini'! not « Injisol for » rt 7 ».n i,' of n!’.;e. h-jt a hnrf snrvey of 

I lii'so rftM > 1 1< of intt revl 

TorlV'-i'iii'. or iWv jvr OOIV <ri ;j*rnr hail had pivvioas snrrcry 

for pUr iiWr In vyi irs’V’*^«t.*-H5'* ptr ft nt. the indifat ion for rejec- 
tion was h oiiTT-i'i-j-rm orof previous inndeiiiiatc jnrrncal 

triwlrocTt Tt'.' v7*.''i ’J'l'ct-v 'll- s:<. in those complicalKl eases trere: 

Tnt.rcifiiil iil'i' >u«’iii "v'l s<n»o^it’’T roMretKHi for inasxivc hemorrhase, «eTvn; 
CJiv’r>’.>.oonrt.v.'*> i-s’i’it. >.\ 41 If” jv-foration. one. 

T)’. N VI •sN.viNOt*’\i. dtaths in the 121 pntietits, nn imrioliatc 

f«/. o • 'sc s'"', "s' a*trt*'ate Iho eoiitiiinrd decrease in operative 
*1 •• .Till .u» iitx til ojvmtivr teehni«iMe and eari’ful ottention to pre- 
III.1 lOMi'i’v.".''' sOi» T'vo-t'iirdx or more of the stomach was removed in a 
;ivi> • i i.v .111 h ■ h-H.- patient's than in the previous 100 patients 

hVi 'tosi 'wii i!)h to curry out follovv-up evaminntions, including gastric 
vs III 'M will of t*i<f jiatieiils Allhongh the follow -up interval has been 
■slio.i, v.».viii< noiii !ii*vv ts» twenty-seven inontlis no recurrent ulcers have de» 

Vs »S iVs.i 

I -KU' Will, ts*o i;i.NtrwnterDstomics porformei) for peptic ulcer during the 
’v,.s\f ’!i w ^ s.** 121 gastric resections vi-ere done 


COXCIXSIONS 

I v.’iir ]v''!'-'|KTutivtf niortnlity has lieen reduced from 2s per rent in the 
111 s’ II 's vi-'*’ ic rvssvtious to ^ per cent in the second series of 100 eonsecutise 
ivswl sis 1' WHS further n’duccil to 1.6 per cent in 121 eonsceutive resections 
v\. s ’’1 ’,*H uikI 1945. Over the five-jear period, 1941 to 1945 inclusive, the 
iiK'.:k*i\s WAS If'tvreent. 

i' K-i ’ <i,il twivtion of the stomach per s« did not inerea.se the mortality 


r.itw 

^ \\s' b.vw* estfiuled our indications for resections in peptic ulcer, as evn- 
vK’>s's\ bv t'‘s' i'wrV'i'ii'S number of resections performed 

4 V'Vs' \\v»ptiMU of bleeding occurred in a greater per cent than we had 


\ v'hwww* invalidism induced by peptic 


ulcer IS more common than we 


had rv'sVifv'l. , , , 

tl. In this stuilv “irremoveaWe’' duodenal ulcers were rare 
7 Our rate of recurrent ulcer has been redu^ from 14 7 per cent in the 
first fiftv g.istric n’sectiona to 4 3 per cent in the ninetj-two survivors of the 100 
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resections studied in detail There are iio k«o«it rceura-nt ulcers in the 119 
survivors who were resected in 19-14 and 1045. Tor the five jears, 1941 (ci 1945 
iuclvsivc, the recurrent ulcer rate was I.M |»cp cent 

8 llccurrcnl iilecr was more frequent nflcr eonsennine than after radical 
resection. 

9 A relative achlorhvdria is iKwvsary to prevent recurrent ulcer. 
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C0N'(JI:NITA[4 IIVrCRTROI’lIIC pyloric stenosis 
.John T. Akjv, .J«, 31 1) , .VTO.JVT't, Ot., .i\n 
Cii.ui'jiT B Koriiks 31 1» , St. Louis Mo 

/Fri/m thf Hci-nrlmmU of Sunumoiut Pnhatnai, ilaihington rouftsily 
SrhoM Kf Upd.ri#^ nmr thr Si lou.t CkiUfrnt'M Jtotpilall 

D UIIINO the past thirty >(>ars, certnin priiifiplt^ lin\e been e^ol\ed for the 
management of babies with eniigcnitftl hypertrophic pyloiic stenosis. As 
a rosnit of their wide application, the inorlahty from this disease has fallen 
from the appulling figure of between 50 and 75 per cent to the point where 
one author' could state that he had operated on 134 conseciitisc patients with- 
out a fatality While many elmieians arc in Kencral agreement as to the 
proper management of these eases, disciissioiu; of the relntiie merits of various 
treatment regimes (ontiuue to appear m the liteiattire. Instances of mlsman- 
ogenieiit still occur with Miflicicni frequency to warrant continued emphasis 
on those practices which safegnanl the welfare of these patients. Herein is 
presented n studj of the 147 patients with eongcnitel hypertrophic pyloric 
att'ijnsjs scon at the St. Jvouis CJuldreii'a IlnspjtaJ sJunnjf the twelvc-yearpenoil 
from 1933 through 1944. Earlier discussions from this clinic on the subject 
of pyloric stenosis arc to be found In the papera of Hartmann,* * ^rcGahoe,* 
and Clopton and llartmtinn* 

In tins series til 7 per cent of the patients «eie moles, 525 per cent of the 
male and C55 per cent of the female patients were first-horn children Theie 
were three instances in which (wo infants in (he some family had pyloric 
stenosis Of all the patients, 225 per cent were Negroes, whereas Negioes 
constituted fi per cent of the total hospital popul.iti(>ii during the peiiod of 
this study The relatnc mfrrqneiicy of the disease iii the Negro con best be 
appreciated by the fact that during the eight yeni.s in which the Homer ff 
Phillips Hospital, a large Negro hospital in St Louis, has been in existence, 
only one instance of congenital hypertrophic pyloric stenosis has been re- 
corded at that institution.* 

The frequency of complicalmg eoiigcnital anowalies in our senes was low 
One patient had n double h.irelip and cleft palate, two had congenital heart 
disease, and one was a mongoloid imbecile Significant congenital anomalies 
wete not esident in the other 143 patients 


Of the scseial important symptoms of pyloric -stenosis, ntul the one which 
UMially first attracts the physician's attention. is the most piomment 

It begins xvith sufiicieut frequency in the iirat two weeks of life (Vig 1), so 
that this disease should be inclndeil among those lesponsiblc for %omitmg in 
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and have no constant pattern of tnovements Becniise of thinning of the ab- 
dominal wall, gastric peristaltic waves are seen in many malnourished babies, 
however, and, therefore, cannot be considcml pathognomonic of pjloric stenosis 

The hypertrophied pjlorns can couinioiily be felt as an almond shaped 
twmor just beneath the right lobe of the hser. A definite tumor could bo 
palpated in 76 per cent of our patients. Several surgeons of wide experience 
have stated that under ideal eonditious a tumor can be felt in every patient. 
Yet on more than one occasion in our scries of cases, the hypertrophied pylorus 
was so situated, high under the Ihcr edge, that it was impossible to feel it at 
time of operation through the abdominal incision. The presence of a tumor is 
pathognomonic of pylorie stenosis, but inability to feel it should not deter the 
physician fi-onr making the diagnosis and from instituting treatment 

Despite the regularity of \omiting in pyloric stenosis, gastric retention is 
a rather constant feature This can be dcinoustrnted by giving the baby a 
harium meal* and observing its course under the flnoroscope. Obvewations 
should he made every fifteen minutes during the first hour and then at half- 
hour intervals until three hours have elapsed following the test nieal In nor- 
mal infants a small amount of the fed barium ivlll be seen to pass into the 
small bowel within fifteen minutes, and the stomach w'ill usually completely 
empty itself within the three-hour )ieriod In contrast to this, the stomneh 
of a baby with pyloric stenosis will be seen to he considerably enlarged and 
to exhibit 0 delayed emph/ing time: barium will not leave the stomach until 
thirty or sixty minutes haie elapsed, and at the end of three hours usually 
about fluc-hnlf of the fed barnim will still be seen in the stomneh Dariuni 
studies were done on 115 of our patients, mehiding all those in whom a pyloric 
tumor was not felt Only fl\e patient.s faileil to show a delayed emptjiiig time 
of the stomach, and in one of these the emptying time was tjpically delated 
when the procedure was repented four dajs Inter It should be remembered 
tlint a delayed emptying tune will be seen occasionally m infants ill from 
other causes and that baiinm studies should be used only to confirm the diag- 
nosis of pyloric stenosis 

The persistent s omitmg produces other important effects Since the stom- 
neh of the baby suffering from pyloiic stenosis continues to secrete gastric 
juice of normal ncidity, great quantities of hydrochloric acid are lost This 
leads readily to depreeiation of the hlooil chlorides which in turn results in 
a compensatory increase m bicarbonate eoiitciit The wastage of ingested 
food through vomiting also allows the body to become depleted of protein 
and of wafer. Three jmporfant results occur- alkalosis, mahmlnhon, and dc- 
'hldratiou. The intensity of each of these phenomena i.mes chrcelh with the 
length of time the disease has lioon allowed to progress. 

Alkalosis manifests Um-U elinlcjUy in the form of irnguhir shallow respira- 
Hons and frequent periods of apne.i Tetany may oecnr Because of the fact 
that these patients are lery young infaiiK tetany will iisit.illy l)e niaiiifestcd. 

. parpopcdal sjiasni, but by gcneralireil muscular rigidity and occasion- 
allv by n convulsion The presence of alkalosis may lie confirmed only by 
- ’ "r,e iciijpoon of bartum lulfalff l» on« of »"«•' or formula 
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making an analysis of the blood seniin for its carbon dioxide content, which 
is largely a mea.siire of bicarbonate In metabolic alkalosis this will be ele- 
vated to a varying degree from the normal lalae (for small infants) of 50 
to 60 Nolnmes per cent Analysis of the iirme for its chloride content may 
be of help, for the chlorides (by the silver nitrate test) are visually absent 
from the urine of patients with pyloric stenosis As Hartmann and Smyth^ 
pointed out, the pH of the urine in this disease does not always reflect the 
hiearbonfttc content of the blood but depends rather upon the total osmolar 
concentration If the sum of the bicarbonate and chloride contents of the 
blood serum exceeds that which obtains in the blood of a normal indnidual, 
sodium bicarbonate uill be excreted m the nrme, and the urine will then be 
alkaline. Due to the fact, however, that the v'omitus of patients with pyloric 
stenosis contains an appreciable amount of sodmiu chloride m addition to 
hydrochloric acid, a considerable loss of base as wcU as chloride may occur, 
resulting in a reduction of the sum of Ihc bicarbonate .nul chloride contents 
of the blood .scrum below the normal v'aluc Vndei such circumstances the 
body tends to conserve base by excrotiiig an acid urine Obviously, then, the 
urinary pll is not an accurate mdicatton of the presence or absence of alkalosis 
in patients with pyloric stenosis 

To illustrate the frequency and degree with which alkalosis ooeurred in 
this series, Table I, whicli correlates the blood chemical fliulings of our pa- 
tients on admission to the hospital with the duration of vomiting, has been 
prepared 
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Tliere is a rough corrvdniioii lietwevn the diirntitm of vomiting niid both 
the inerense jii himrlmnalc ninl the reibiction in rlilnnde content of the blood 
serum In prolnngrd eases Inmcvcr this relationship may no longer r.xist, 
for starvation ninl dehjdmtmn way licconie Miflieienlly marked, and nnhv- 
dremin may sufl'icieiitly iinpnir rinal function, so that complic.'iting fnetors 
enter the pietnre I'or esnmplc a ervat extension of liiearlionate may he enn- 
.sideralily checked through the ae«nimdnti<m of organic neids. the reJeiilion 
of sulfate and phasphate. ainl an increase in protein Likewise, a low ehloride 
value nmv he vlevated l»y rednelion in the water content of the blood serum 
thnuiph vlcli.vdratiou. This pixiimmiimi is lUiivIratid in the fifth eohmm 
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of TnWc I, in mImpIi it can lie seen Hint a numlicr of tlie ^aI^lcs for bionrlionate 
fall in the liormnl or slislillv eleMiteil croujis an.l tliat n conMOeralilp number 
of the clilori<le are in the nonnsl or itXHhrately •lejirc'.se*! proiijis 

Pome iiulieation of the »Upree of i1r!i\<Iration in these patients and the 
iitiumnt of fltfinilniit renal insHfllrieiiej i> hy the sallies fnrsenim non- 

protein iiitropen ohtnineO on ailmission to the hospital. Of the ihirt^.sLx 
patients for wliom sneh s-atm-s were rteonh-.! («hieh inrludcs most of the 
severe cas(s) twenty had elevatnl iionproti in nitropen salnes; ten of these 
were in the ranpe between 3.1 and 5*1 nii: per cent: nine wore lietween 50 
and 100 nip per eent, and one was 112 nip |ier cent The aiotemia promptly 
disappcanxl iiixm relief of di hydration and n-siiniption of adequate urinary flow. 

The rcntinneil oeeiirnnee «if \oinitinc. esjieeially if it is projectile in 
nature. Is fmiuently a factor in the proiliiction of otitis media in joniip in- 
fnnts. In this series. 13 ]ier e«nt of the p.itiriits had otitis media on admission 
to the hosjiilal, and 10 per eml siiliMqiientlj ileieloped it diirinp their post- 
operali'e eniivalesernce 

Other eomplicatinp infections prrMiit in our palunls on admission were 
one instance of pyelitis, three of aeiitc pharyntfilis. four of peneralired upper 
respiratory infection, ami one of siippuratise cer'ical ndrnitis Complications 
nut with dtiriiip the postoperative pen<M| were one instance of pyelitis and 
colon hneillus sci*sis. three of lironehopneiiinoma onr of t>ron<hitis, two of 
prrttissls. atnl one of e-santhem Kiilnium 

Till VTMI ST 

The analysis hy MeiJalne of those eases of pyloric stenosis i>een at 
this clinic from I'tHi thnnipli 1932 isinldisheil the Mi]*erioril.v of the 
aiirplca! over the imslieal trcitmctit of tins disease All of the patients In 
this present series were sulijecled to o|*eration. with the exciption of four 
patients who died hefure they could he made rcaily. The only occasion in 
which a medical npime of llnrnpy >eims at all feasible is in those patients 
who are first «een at the ace of 3 tiionlhs or mure and whose nutritional status 
is Riifllcicntly cnod lo pri suppose n rel.stively loiM drem- of stenosis of the 
pylorU« 

rrf'*perrt/ii e fVire — I'reoperntive therapy has the follow me anus: fl) the 
restoration of normal cleetrolyto and fluid hihsiice, (2) the amelioration of 
inslmitrition. and (3) the control of romplicatiiii; inffctiniis \Ye should like 
to etophad**' that these isnisidi rations are of the utmost imporfancc and that 
.{•rv should be satisfied, in v» far as K p^siWe. hefore any siircical procedure 
• *^*.idertakcn roiipen/t.if ftypcrtrophie pyforie stenow is not a surgical 

rscticy. and far more harm may come from operatinc hurriedly upon an 
“V* pared p.sticnt than hy naifinir two or three d.ays until conditions are 
In instniiecs where the diagnosis is made early in life, the baby’s 
almost no preoi*er.Tlhe therapy is required or at 
,.,.'•,...1 ^ suheutaijcons infusions of Riiifrer’s, or saline solution 

the V''*- • majority of onr patients this was not the case, less than 

|r 1’’ ^ _ patients were Btliuitted lo the hospital w ilhin tw o w eeks of the 
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onset of syoiptoms, and fully onc-fiftli of tliciii were not Lrouglit to us until 
from one to tuo months had pjapstd. In sonic of tlic more severe cases the 
patients required from four to six dajs of picparalion before they were con- 
sidered fit for operation. 

The first t^^o amis of pveopeiatise therapy — live restoration of normal 
electrolyte and fluid balance and the amelioration of Tnalmilrition — involve 
the folloning considerations (1) the correction of alkalosis, (2) the correc- 
tion of hypociiloridcniia, (3) the abolition of dchjdiation, (4) tbe relief of 
hypoprotcmemia and nncinin, (5; the augmentation of liicr glycogen reserves, 
and (G) the ininnni/.ttmn ol starvation during the pieoperafiie period. ./\I- 
thougli small oral feedings, offered at frequent inters aN, are gi\cn during the 
preoperative period, it is oluunis that all of these aims must he met via the 
parenteral route. They can be accomplished most easily and simply in the 
following nays. 

(1) The repeated intravenous ndmiiiistiatioii of 10 per cent dextrose in 
saline or Kinger’s solution in amounts of 20 ce per kilogram of body weight. 
If this procedure must he repealed fiequeiitly, 10 per cent dextrose in naler 
sliould occasionally be sulistituted in onlcr to iiuiiiinirc flic occuncnce of edema. 

(2) Thu repeated subcutaneous oi mtrapentoncal infusion of lUngcr’s 
solution in amounts averaging 100 c c per kilogiam of body weight per day. 

These procedures mil lelicve dehydration, restore glycogen reserves in 
the liter, teducc hypochlorulcmia. and establish diuresis so that the kidney 
through Its uonderfnl capacity ol seiccfite reabsorption can excrete siilTleient 
sodium bicarbonate to attenuate the alkalosis Once the patient has been well 
hydrated, the following steps should be taken 

(3) The transfusion of whole eitiatcd blood oi of plasma, according to 
the bloo<l hemoglobin value, in amounts of 20 c e jier kilogram of body w eight. 
Ilquivnlent amounti. of concentrated senmi nlbuinui may be stibstitnted for 
blood plasma 

(4) Tlie subcutaneous administration of a solution composed of 3.3 per 
cent dextiose and 3 3 per cent Aniigcn in one-third Ringer’s solution* in amounts 
approximating 100 c c per kilogram of body weight per day. 

Thus hypoprofeincmia is corrected, calorics provided, blood volume re- 
stored to normal, and kidney function stimulated to reduce further the 
alkalosis This regime is continued until the blood serum carbon dioxide con- 
tent, chloride, and protein values arc approximately within normal limits and 
win suffice to prepare adequately for operation the great majority of these 
patients However, in those patients in nhom fluid ami electrolyte chan<»es 
are severe and staivatjoii marked, several other measures may be necessary. 
The correction of a severe alkalosis, which may result m tetany, convmlsions, 
and such reduction in respiiatory excursions that death is imminent, often will 
require the following additiomsl measures 

(5) The inhalation of 30 per cent carbon dioxide m oxygon. By increas- 
ing the caibon dioxide tension of the blood, the blood pll will he lowered 


'"'O-X-Ti" iolutlon: thi* can 6* nud« up eamy Iiy mixing equal 
•rn*!?. 10 per cent Ainl*en. and orillnarr KItiser x aolutions. 


of 10 per cent ilex- 



518 


RCEGERY 


temporarily and breathing sUmnlated Continuous oxygen therapy is often 
of great help 

(G) The intrarenous injeetion of 5 per cent ealcium ehJoride in amounts 
of 0 5 c c. per kilogram of body weight An excess of calcium is thus made 
available to augment that portion of the blood calcium rendered non-ionizable 
because of the alkalosis, and an acidifying action is produced by virtue of the 
fact that the calcium is excieted to a large extent through the bouel, thus 
leaving the chloride ion availahle for combination with base from bicarbonate 
in the blood 

(7) The intravenous injection of hydrochloric acid, as reported by Hart- 
mann.*’ * The response to hydrochloric acid is prompt, but it has the disad- 
vantage of being extremely imlntiug to the blood lessel walls and must be 
ghen uith the greatest of eare Because of its powerful acidifying action, 
it will quickly Ion er the blood pll, but this same attribute makes it difficult 
to inject sufficient quantities to elevate adequately the serum chloride. Hydio- 
chlorie acid has been given intravenously to four patients in this seiies In 
two of them, respiiatory failure occurred during the immediate postoperative 
period, the response to hydrocfifonc aci'd was rframati'c and was cleliintely a 
li£esa\ing measure . In another it successfully relieved generalized conndsions 
and spasticity which had not been influenced by carbon dioxide inhalations 
or the intrav enous administration of calcium chlorkie The fourth patient had 
only sUght improvement iii symptoms from the me of hydrochloiic acid be- 
cause of the presence of a concomitant severe hypoglycemia. Following the 
intra\ enous administration of glucose, his respirations rapidly improved 

The solution of hydrochloiic acid, as w'c have employed it, has been made 
up m various ways In one patient, 1 ec of concentrated hydrochloric acid 
was diluted to 100 c e with Ringer’s solution, and SO ec of this mi.xture uere 
given In another, 3 e c of concentrated acid were mixed with 60 c c. of 
Ringer's solution and 20 e e of the resultant mixture used. The third patient 
was given 170 cc of one-sixtli molar hydrochloric acid in normal saline solu- 
tion in three divided doses. In the fourth patient 40 c c of one-tenth normal 
hydrochloric acid were mixed with 70 cc of normal saline and the entiie 
solution gii en When these amounts are calculated on the basis of the strength 
of the solution used per kilogram of body weight for these respectne patients, 
they are 10 e c per kilogram of one-tenth normal acid, Gee per kilogram 
of one-half normal acid, 60 c e per kilogram of oue-sixth normal acid, and 
37 cc. per kilogram of one-seventeenth normal acid Because of the obiious 
dangers of administering hydroehloiic add hitra\enously, it should be used 
only as an emergency measuie in instances of severe alkalosis 

The tliird preoppratne objective, that of control of complicating infec- 
tions, must he achieved, for otherwise nutrition during both the pre and post- 
operative periods may be greatly hampered Further, since postoperative 
vomiting or diarrhea is occasionally a problem, anything which might pos- 
sibly contribute to their oeciirrenee should be corrected. The judicious use 
of the sulfonamide drugs and of penieillin should suffice to control most such 
infections. 
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Anesthesia o/id Operative Procedure.—A Fredct-Ranwnstedt pylorojdasty 
was performed on 143 patients in this aeries Since tnenty-four different 
surgeons, including both \isitJng staff and house officers, participated in the 
series, there has been some >anancc in preoperatne medication, anesthesia, 
ami finer points of operative technique Since the technical details of this 
operation are now w ell know-n, we propose to discuss only those general fea- 
tures of special impoitance 

We believe that preoperatne medication is not necessary, and onr ex- 
perience indicates that premedicatlon vv'ith morphine may actually be danger- 
ous. In eight of the eighty-three patients who received Ho to K 20 S**- of 
morphine and were operated upon under local anesthesia, the immediate post- 
operative course was complicated by marked respiratory depression and gen- 
eralized cyanosis This complication has not been encountered in a single one 
of the sixty patients operated upon without premedieation. and accordingly, 
wc feel justified in concluding that the mor|>hHio tv<is a major factor in the cause 
of the respiratory depression Further, we prefer not to use atropine, which 
often causes an annoying flush and «lev ation m temperature 

We arc in full agreement with Ladd and fJross* that drop ether is the 
niicsthetjc of choice, and we haie expeneneed no complications attributable 
to ether anesthesia in this .senes ho little ether is required for the satisfac- 
tory quieting of these infants that m every instance they have awakened 
before leaving the operating room There seenm to be little advantage in 
employing a local anesthetie since in .m appreciable percentage of cases it is 
ueeijssarj to use supplemenlary ether anesthesia vvhen the peritoneum is opened 
or during closure of the wound because of annoying and dangerous movements 
of the patient Sloreoiei, the only two instances of delayed wound healing in 
our 143 patients operated upon occurred m those in whom a local anesthetie 
(novocain) was used. 

Before the abdominal wound is closed, the opei ator should assure himself 
that the mucosa of the duodenum is intact. In our series the duodenum was 
inadvertently opened in twelve patients In eleven of these the perforation 
was recognized at operation and closed with interrupted fine silk or catgut 
sutures; as a consequence, their postopeiative courses weie uneventful. In 
the other case the opening was not discovered, and the patient succumbed to 
a generalized peritonitis 

Postoperative Care — The infant should be offered food within a few hours 
after the effects of the anesthetic have worn off, so that the earliest possible 
start is made toward regaining a normal Jiutntioiml status The food should 
provide sufficient calories yet require a minimal amount of digestive activity 
and bo absorbed easily through the intestinal wall Because the stomach is 
aetiially hypertrophied as well as dilated, gastric motility may still be im- 
paired despite the presence of an adequate pyloric lumen. Consequently, the 
food should be of the type which paws readily from the stnmaeh into the 
small intestine. One of the most serious complications during the postopera- 
tive period is that of diarrhea, the oceurrenee of which can be minimized by 
the use of an acid feeding.* 
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Tlic follow itip fcdllng solicdule meets these requirements nicely. About 
two hours poslopcrativcly the infant is offereil 35 ce. of a mixture composed 
of equal parts of 30 per cent dextrose, 10 per cent aniigen, and buffer water* 
(P‘A*B). Two hours later he is offered alternate feedings at two*hour inter- 
vals of 15 c c. of D-A-B and 15 c e. of a fommla composed of one part evap- 
orated milk, one part water, and one part of a 1 per eent lactic aeid-15 per 
cent Karo mixlnre. The next day the amounts are increased to 30 c.c. and 
the next to CO c.e. per feedinir. On the fourth postoperative day, D-A-B Is 
omitted, and the milk formula is offere*! eierr three hours in SO cc. amounts. 
I'urther feedings are adjusted indhidually to the patient, but by the tenth 
postoperatise day the infant is usually taking 120 c c. of a fairly concentrated 
acidified esaporated milk formula every four hours. If breast milk is asail- 
able, it may bo substituted for the evaporatetl milk formula in this feedbg 
schttlulo and the baby put to breast on the seeond or third postoperative day. 

If we take as an example a T-weck-old infant, whose ideal weight would 
be -f.uOO ginms. the omoimts of c.n|ories, protein, carbohydrate, and jTittd as 
shown in Table II would be supplied by this feeding regime. 


Tiat* II 


roswrciWTive | cmorim i reortiv i CARBoitTpiuTr 

PST I rtsKO. > tcM.raifo.) I (ou.mKa.) 

1 IS.'. 1.1 53 

2 .t:o 2 2 to 

3 ?t.n •!« J>2 

4 lofl n 37 13 3 


TOTst. ri.cn> 
(ac. res to } 


It is obwous that it is only the first two posfoperathe days in which 
supplementarj* parenteral feeding and fluid in the form of Ringer’s or dex- 
Irose-amigen-llinger’s solutions will be needed. 


DISCUK.<10V 

nigiil of the 1-17 p.itients iii this senes <h’ed, which is a mortality role of 
54 per cent for the twehe.jenr periwl covernl by this study. Four patients 
died prior to operation, so that the morfaJity for the group of p.alienfs oper- 
ated upon is 2.8 per cent. 

Three patients died from the effects of soere alkalosis and malnutrition. 
At the time they w-ere admitted to the hospital they presented the picture of 
marked malnutrition and dehydration with subnormal temperature, cyanotic 
color, and irregular breathing They wei'gheil from 800 to 1,500 grants less 
thaw their respective birth weights. The serum carbon dioxide contents were 
above 100 volumes per cent and the scrum chlorides below 325 mg. per cent 
In each. Despite vigorous attempts to correct these conditions, they all sue- 
cumbed within three days. Surgical exploration in these cases would have 
been most foolhardy, for any oi>erative procedure would certainly have has- 
tened the deaths. An autopsj was done on two of the patients and, except 
for the typical hypertrophied pjdorie muscle, revealed only mild terminal 

bronchopneumonia. 

" . . . nilxture Of 1 per wnt ImUc •eU and 0.3 p«r «nt *odluni-r-I»clftle 

•Ruffor mater- » nn^iure oi , 
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The importance ot projier control of llic hiochcmical factors in this dis- 
ease is further amplified by our experiences sdth two patients in whom al- 
kalosis and hypochloridcmia had not liecii properly corrected prior to opera- 
tion. Local anesthesia and morphine premedieation were employed in each, 
and both of them suffered such marked respiratory depression postoperatively 
that without the prompt intrnsennus nilmimstrnlioii of hydrochloric acid, 
death would have occurred The extent of the biochemical chauKc in patients 
with pyloric stenosis is also of some propnostic Mpnificance, for of the five 
patients in this scries whoso .serum chlorides were below 300 mg. per rent 
on admission to the hosjutal, three died before they could be prepared for 
operation. 

The dangerous potcritealitics* of atropine arc ciulcnt from a study of the 
fourth fatal ease This baby was in exeellent Beneral condition at the time 
ot admission to the bospilal, and because llic symptoms had been mild, it was 
decided to employ n reguitc of medie.al fheiapy After three days of therapy 
with atropine and thickened feedings, be developed massive gastric dilatation 
w’hich, though relieved by gaslrie lavage, recurred the following day and was 
fallowed by gastric perforation, peiifonitis, and death. Siieh an experience 
bcrvcs to emplinsire a cardinal rule in the therapy nf pyloric stenosis; never 
postpone surgical treatment beyond the period needed to prepare the 
patient for operation once the diagnosis has been definitely established. 
Despite our firm conviction that pyloroplasty is the treatment of choice, wo 
have on several occasions employed one of the various schemes of medical 
therapy which are advocated from time to time Tlie result has always been 
the same : operation was eventually re<iuire<|. and freipiently the postoperative 
convalescence has been longer than visual because of the occurrence of some 
intercurrent infection or diarrhea 

Two patients died of complicating infections during the postoperative 
convalescence One, seen in the period before the sulfonamide drugs were 
available, had an otitis media on admission to the hospital and subsequently 
developed a bronchopneumonia and expired on the ninth postoperative day. 
The other developed a colon bacillus pyelitis and sepsis and, despite the use 
of sulfanilamide, expired on the twentieth postoperative day. Now’ that more 
powerful sulfonamide drugs and penicillm are available the number of fatal- 
ities from concurrent infections should be considerably reduced, Such therapy 
.should he employed promptly in all instances of concurrent infections in these 
patients, however trivial snch infections may appear at the onset. 

The seventh fatality represents the only instance in this series in which 
a duodenal perforation was ov'crlooked at the time of operation, and death 
camp as a result of generalized peritonitis In the eighth fatal case, two 
Fredet-Rammstedt pyloroplasties done three weeks apart failed to relieve the 
patient’.s symptoms, nor did a posterior gastrojejunostomy done three days 
later do so Despite these procedures and vigorous supportive therapy, the 
baby became progressively worse, blood appeared in the vomitiis, convulsions 
and cyanosis developed, and death occurred four days after the last operation. 
An autopsy revealed that both the pyloric and gastroenterostomy lumina were 
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pritoiit anil that there was some bronchopiicuiiioiiia in all lobes of the lunsri. 
Ilxamination of the spinal fluid diuinR life was normal, but unfortiuidtely 
permission was not granted to study the limmat autniisy. 

MTMMtKY 

One humlrod forty-seven eimsecutivc cases of congenital hypeitiophie 
pyloric stenosis seen at the St. l^mis Children’s Hospital during flu past 
twelve years arc reviewed 

Tlio important diagnostic features of the comlition are discussed and the 
value of proper preopernlive therapy emphasirod, particularly the correction 
of disturtmneos in nenl-liase and lliud halanee, the nmetioratioii of malnutri- 
tion, and the emitrol of lomplirntmg iiifeetums. The use of amigen in the 
tlierapeiitie seneme is outlined 

Harlv surgic.i! treatment using drop ether anesthesia is advised Jlorpliinc 
as a premedientinn is eontniindientid 

The cause of death in the four pn-oivcniHvc and four postoperative cases 
is discussed bnody 

RU’rRKSCES 

i Domunn, K .1 Ciincenilnt Hje^rtrojUnc P.ilone Hirono* in Infnncv, J. A 3t A. 109 
MS. 1<H7 

5. llarlRiARn, A. V Vomiting lo Ibe Newborn, it. Oho North Airerien 20: OM fiJt, intl. 
■1. Harttnntin, .V P lircnnomann’* Pmeliee of IV<U*trir«, Vol I, (’Imp. XMV, I, Me 
Qunrrie, biliior, !lager<to«n. ilnrslanA. mi'i 
4. llnriniann, A P Notes on rarvniernl Plool .\<1>ninistraiios, PepRrtmeDt of reitialne*, 
Washington fniveraity Sehool of Me.Uelne. Hi l^uis, Missouri, 1940 
!S MeOahee, P C Congenital llT|>erlrophie Pjloric Meniisia; htalistieal Htu<1} of 140 
Cases, J M A (leorgta 26: V>. l'»l^ 

0 Clniifon, M H, amt llartninon, .\ !'.• Protet Itammsie.U Operation for Congenital 

I'vlorie Hienosis, Nurg , Os nee A <)l>«t. 47: .M7, I'OS 

7. Hartmann, A. P. nnrl Smsih, P S Cheroieal Changes in the Iloil.v Oerurnng as the 
Ilesiilt of t oniilitig, Am J. l>is Chihl 32: 1, t'lji, 

.4 t.nilil, VV i', , an>l (lro<s. It P AMominnI bureets of Infnnrs ami OhiMhooil, 2'ftita 
delphiB, 1941, H Muniters Company 



LKsjoNs or Tin: aMI’i lla mv vatimj 

IltujiK 1. lUhiit. Ml), \si* Dn xo W rujmnj., Ml). riiic.»G<», Iu~ 

lyrfim th' /ra«;nf<l> nf thtru'lni 

T HIS f«'{>ort will riitufm ilsilf «illi four jJiffirrHi of iJio nnipiilln of 

Vatrr s\h>rh liftxr Uvn oliMTNtil m iho paM thrir >«np« Tlit* rtiixlitions nre 
(1) r\sJir (liiatalum of fh** Info «liici. i-> iN-tueii pniiilliiTun of tiif 

ftnipull.a, CO n<^ji<>par»'m«»«»« «>f tl>«“ ampHlI.i nii«l (-li iilu-r «if tlio «1 uo«1ojuuh 
affiTliuu llir ninpnd.i A of rnHi of tl>« wjulmmiH {wwA tirrc v,»H lx* 

in llio onlcr mnt«l rolloumi; a short lu^fonrai rZ-siiHn' of iJic roiKiitiotix 
i» n sjM-rifii' ru'** nprt-M'Utmj; «»f thv h-siiorit iinnu'tl will l«’ 


« WTH nil VTOIOS «*l Till Hll.l IM (T 

CnnMc liilntntion of ilw hih- w <»f siirli ranl_n nn to nmko it 

aiUisalilc lo n-)xirt nil naM-s h it n<U l» rta-o:nii7n Hint oplx nt oiH-mfion 
<au such pomhtiofix lx* rtmilarh iiImImI fnmi Ow nniro fnviucHf. Jrvi liojM’- 
ful mnlisniant mxkplasnix 

Kttitn the prt'viit luimlK'r of api'roKimni*).* U.V) ■.Hch rax*'', the follouinc 
lirief fnttH nri- kioo'i* Tin «a.ntJ*t»ou nj*j«-ar* itlmost vntm-lv i» vliiMliooil or 
yoiinjr AtliihlKHH]. nii<j ix moxt fn»nifiil in frmMl«*s Iwlow tin- nee of 2.*i jenw. 
llollovton*® (he cauvs of ejstie <)i)atati(iii nere (al ulioiiathle — that 

H, no nbMuiiH olMriKiioiiH, mol roiixnlvreil «!«e to u pnmnr> inherilwl wenkness 
of the tinij of the iliiri. ihi ohxtnieiioti nt the «}is!al eitil of the eommoti duct 
fl-t hy conjtcmtal strieliin-. trnima. \tonox or a«rK<T> . mf»etioi» such os ayphUK 
t.x'plioid, and n mor« hiterwnmiH eroi>|> of haetrna from the iiilextine. The 
rondition ix aminipanKd hy xjmptoiiK** ’* nnd fiinlmtjx, nx reetirreiil jatitidlce 
and occasionally {(.aryxjscnal jtam Uoll««t<m*' and .Iclks" dcscrilicd tvso cases 
of dilatation of the mniMon duet prixliiemi: Kitrantie thiUAvuilcd cjsls 
These were considcnsl idini'alhie m imttin* In ISW, Brooks and M’cinstein* 
doscrilicd a large, uiultiloeular cyst m a dtiwUiial diverticulum producing symp- 
toms of acute choices -.tills The cyst wns found on MS-lnm to he lined svilh 
diKxlcnal ratlier than cliohslwlious nnieosa 

<*^SB 1 (llo*], Xo — A as irnrulii .S-oeii*!* oonina Iml I'fPti »n the l’rc-l>j-(cf>an 

lliwpitaJ t»cl«c jcnrn j>rcriou«)» fer nriliriti^ miiiniinc, and interrostnl ncuralKin. On lliix 
first aOmosnin, slic )n<J gi»cn a )>i*i«r» of oc«-a«ioml milU ttuiil upper qus'Jrant iJisfrc"-. TJic 
liistory of her prc-fRlinjf eoniptaiDta Hi'rc Pinre Augasl, 15>4), aha noln) a continuoiis 
datkcuing of llio arine Wwxl, »ml the atoola were of cloy color She lost licr 

appetile aait l>cjjsn to loro hobIiI In Seplcintief, J5113, she l>f2»in lo base right upper 
quadrant psin, radialmg to the njhl rnb«rBpnlnT tcrioh on'l »fro«» anteriorlv to the left 
upper quadrant. The pain ssas >Bten«ified by ffti» nn.l ln«te<l nonutes to hours Ksu-e.i nn< 
present lo. the ahscnce of pain There «a# no vme»<« At no tinie had there been ferer or 
chills. Other Ilian these, the •yrCmte lareiUory no* telatoelj oegntoc. Physical examination 
Ihe fononinc pertiocof fact* The patient »«* extremely jaundiced, dehydrateil, 
Recehed for puWicallon, Ifay t. 1S<( 
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ttiid Hriglifcl J5<l J'OuikT*. IHimmI |>trii«iin> fhefatlr I.’i^piralicma anil pu!^ tiftf 

iniftnal TftiijK-tnIun- na. t*» >>• K. Tl.«* bnarl flodio,;. r.iB.i.Irnt «itli Iho ^lr.al«l 

pN ««iiTP TJh> Ini-r »B. ■» -rm. Mmr |h<> Me*"* r<"lal margin «ilh th^ quixllan of i 

aimll, irrr«ulir, Imr.l tiin.a «.n il. Im.W. fw Tl.r kidner* nn.f af Uti sol 

I*" Tliarr wat ti'» rijidilj ot *<-fcr* 

TIk* diffrrrnlial <liB&ni>>la ai ihaa limp »a* rfsarcifnliuB, jaunli'-p of aa ol/atrwtitf 
l}|«» due lo malisnani ne.iplaam of Ihp rnnuncm dnet or of Dip |•aoerratlr I, rad, Bi'la>tat>e 
cnreitHUtin of tLe Jnep. and ailerioarlptntie, null tiTpertmaive rardioaax uUr di*«ae 

Trcntnient inalitutrti naa anal^'eair.. nlamina K aoil (* |«rrnlrratlr, Iilfili niuIlitiUBiia. 
ra'Iadiidrate. lov fat, l<i« ptolein •Iw, aod I'roixap.] (urciral rt{lonli<>n 
I’lTOia-raHarly. t!je joailirp UU>ml<jrr dn-liosa orrp a..fi, fortne-l rlat-rolorrs) rlivda 
and iinne 2 jdua allniinin in «H<-K IiIp aia* (•rp»pnl T>e M-nJosy «b« necatiir. Tliere naa 
tiorniia iMftir index *.«* 102 \an dm ttrfsti trat oaa dirrrt, ImiordiaJa, and poaitira. 
I'rolliniintiiii lairl «aa toii rrni tiy •lenumairalr’l ■ Bon^llini: irall I la I Irr, 

« illiuiit at'inpa > k if 1 1 



.\l o|*rrBli('n thr liii-r «bi Rrmtlr PBlarR''!. in rolur. The call Madder 

Oaa maikrilly di'lendol. oKtiniit atoor*. Tlie mmmoq duel laPP 1) waa Iffy Urge, k lo C 
rm IB ilianirirr The walla (if ihe diB-l were only mmlemlrlT thirkrneil The gall Madder waa 
rxpliired nnd aapiralnl n irr* Ih.rli Hark Hie. The rixiimnn duel war opraed an I 

ihorniighli r*| t ireit wilhmil eiidnire of olMlni'tion There «a* a tlrm nralule fell at the head 
of llie pnnerena nla ul D.l In I 0 rm In dwnieter nhieli dot Bnl eeem lo enerooeh on the 
romnion 'fuet The diu»linuni "a* oprne.!. lie an>|alU of \aler. oienTifle.1, anil a eallietrr 
»a* »n»ette<l lalo llie eoniiiioo duet No oletrnrili'n *>b* found The gall Idadder na' 
nnaatonioiw.1 lo Ihe pylorie md of the etonuuh Hie eiimiiion duel and duodenum were 
rloanl. A dram wna pUee.1 in Ihe irghi kitoey form Tlie jaritoneum and aMomioal wall 
wereeloaeil in Ihe u*unl mnnner 

llilhi.iil liiopar, a tenlatlie dMgnia»> waa wmde of malicnaney of llie head of the 
pnnerra* and roiigenllal enlargement of Ihe mmaio* duel, 

hViirlivn il»*» after c>|emlion. the atoola and prioe were normal. leferie Index was 2^. 
The patient left Ihe horpilnl nn>>>ablory on the forty Hr.l po.toperaliie djy. 

The palieot waa ohwrved nnibiitstury from .tpril 12, I1*M, lo DiN", 21, I'>t3. During 
Ihia f«-rieil of idieerTalion, there wa* a gndnal Inetewae nf jaundiee, ron^lipnlion. and upjer 
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SLbdominal pain raijiating to tlie leJt alioalder. Hemogjobin was stabilized at 65 per cent. In 
December, 3945, sbe was readmitted to the hospital with a marked accenlnation of 
traosepigaslric pain, formed light jellow to elay colored stools, an inability to eat fatty 
foods, a generalized pruritis, and bileatained nr«e A nodular Urer witli-a tender eaudate 
lobe was palpable below the right costal aiargio Kenioglobin wag 62 per cent; ted blood 
cells, 3.72; icteric mdec, 76; prothromblQ, 75 per cent, Van ilea Bergh immediate, direct, 
po'ifite. Two weeks later the letenc index was JOO and the Hangar test negatue at the 
end of forty-eight hours Two weeks after this Jclerie index was 157, at which time the 
patient was diacharged from the hospital with poor prognosis The diagnosis at this time wns 
neoplasm at the head of llic paaereas with metastasis to the lixet and obstruction of the bile 
ducts. ' 

Sumwary. — The ease pitsciilctl here has ccrtaJji ittteresting reIatio»shi]>s 
tvith and contradictions to the facts mentioned in the histoneal resume, such as 
the advanced age of the patient and the app«nrc«t idiopathic nature of the 
dilatation in the absence of a demonstrable olistruction unless one considers that 
the tumor nodule at the head of the pancreas produced the obstruction 

In addition, this patient had symptoms which should be differentiated from 
stones in the duct and carcinomas and papillomas of the ampulla, therefore, an 
exploration of the ampulla is indicated in any case of bile duct obstruction 

BENION rAIILLOMAS OF THE AMPULLA OT VAT131 

Because the greater number of the reports on tumors of the ampulla 
of Ynter has been concerned with malignancies primarily in this ro- 
rogion,*’ ’■ *' ” *•' one comes to the coneliwion that the majority of tumors 

of the ampulla are malignant, hoi'cver, a few cases of benign ampullary tumors 
have been observed * The importance of these benign lesions is obvious inasmuch 
as their differentiation from early malignant growths is not possible except at 
the time of surgical exploration The further importance of such tumors is to 
bo emphasized when one realizes that 70 per cent** of the also rare'* carcinomas 
of the duodenum arc at the ampulla 

The first known recorder of these benign tumors was Bouisson,* who in 
1843 described what w as apparently a lipoma of the ampulla in a cadaver Since 
this time, there have been reiwiievl approximately seventy clinical eases 

In 1939 Christopher* listed forty-one cases In order of frequency, there 
I'cre papillomas, adenomas, lipomas, fibromas, neuromas, granulomas, melanoma, 
and carcinoid Only six of these eases ivcrc known definitely to involve the 
ampulla. 

Up to October, 193(3, there had been only twenty-five cases of ticnign tuinoi'S 
of the bile ducts fovind by the Mayo Ciinic during 34,000 operations on the 
biliary passages 

In 3937 Brunschwig* successfully oporatwl on a c.sreinoid of the ampulhiry 
region. 

Papilloma as the Precursor to Carcinoma of the /Impufto of I’alcr. — Ac- 
cepted by some is the belief of Rolleston** that primary carcinomas of the region 
of the AmpviHa of Vatcr start as benign papillomas This is because of the 
similarity* of the gTo^s and microscopic appearance of benign tumors to the 
low-grade papillary carcinomas. MacCarty'* raisnl the qne.stion .ss to the possi- 
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hility of ulceration of tlie periampnllar dnodciium being the precursor of such 
malignancies lie repotted three such iileeroearcinomatous cases in 1910. The 
statement by JIa.%o Robson” that calculi in the common duct are causes of 
papilloma or carcinoma is a debatable one 

The Xafiire of the Paptllomn About the AmpuPa of Valer.—^Iost of (he 
papillomas are of a columnar epithelial Ijpe and not of glandular formation 
Tins IS in contradistinction to the adeno tjpc of formation of the carcinomas 
The tumors arc usually \cry small They may be cjstic or solid' and consist’ 
usualh of small hard white masses, often readily mistaken for an impacted 
calculus or a carcinoma. 

Common Sijmptotm and I'lndtngs of Tumors of the Amputla of I'dfer. — 
The most common sj mptoms and findings are those of painless jaundice, general- 
ized pruntis, eight loss (due, according to Hunt,’* to retention of bile and loss 
of external pancreatic secretion), hepatomegaly, fever, and diarrhea 

C\SE 3 (Ho-p Ko 410117) — A lOyrarold Iwlun raan, up to fire months prerions to 
Rjmission, had been in pcrfsetlj gotnl health lie then noted n jollo«ncs« of the spiers, con 
rulted a doctor, ac<], aUhougli gall blmlder studies thonej Absence of stones, but no visualiin 
tion surtpcHl treatment cot sOtivO. The scleral jaundice periiited one month, then 
dmppeared, but recurred one month before •diDi'sion, per<i'ting until sfter operation Dsriiij; 
the last icteric period, a ceneralited itchinc, beeomins progrf««ively trerie, oeeurred In the 
four months preiious to admission, he esperienced anoresis and n tirentj fire pound veigFit 
toss Stool* had been at times scholie. at other limes normal in color, but pasty in consistency. 
He had not noted the urine color At no time had there been any pain, ferer, or chills. 

Past hi«tor> and sjsfeiiuc inientory were negatire other than for the facts guen 

Plijmeal examination reiealed an Italian man, deepir jaundiced Temperature na* 
0^8* F, respiration*, pul*e, and blood pressure were sornm), the aVIoinen wa* slightly 
rigid and distended, a firm, morable mas* v^n* palpable G cm below the right costal border 
It vraa smooth and not tender, nith a sharp margia T1>e spleen and kidneys were not palpable 
There was no rectal abnormality 


A tentatne differential diagnim* nas (a) enreinonia of the head of the pancreas, in 
volnng the ampulla Of Valer, (b) loaic hepatitis, (e) biliary iirrhosis, (d) primary hetatie 
malignancy, or (e) metastnlir hepatie maligoaney 

Treatment ndn«ed was high vitamin, high carbohydrate, low fat, low protein diet; 
\itaniins C and K parentern1l> , snrgiral exploration. 

Before operation the pertinent laboratory findings were formed play colored stools, 
positive for cheniical blood Gro«s fat, bile, meat fiber*, and parasites were ab«cnt Urine 
was dark but otherwise normal Serology was negauxe There was slight hyperchromic 
anemia Leuooc.vte count »«. nornia) Jeterjr jnder wa« 67; snn den Rcrgli was direct, ini 
mediate, poMtive ProtlirombiD wa* 100 per eent Ilaegar’s test was negatixe at twenty- 
four hours, 4 plus at forty eight hour* Hoenfgenography showed a nonfilling gall bladder 
iiithouf stooea 


At operation the gall bladder was greatly distended to ten limes its normal sire There 
were glands along the gastrohepatic omentum \«piralion produced no stones from the 
paJl bladder, nhieJi was explored Tlie head of the pancreas was only slightly thickened 
When the duodenum was opened, a papillomatous mas* protruded through the ampulla. Im- 
mediate frozen microscopic section of the euretted tumor xvae reported as benign as wss 
an adjacent gland in the hepatic omentom. Tlio gaU bladder xras anastomosed to the opening 
of the duodenum. Due to the patient’* severe janudice, resection of the ampulla at this time 
was deemed unwi-e The incision was closed in layers after plsriag a dram in the right 
kidney fossa The patient xras returned to his room in goo.1 condition. The stools and urine 
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became normal In a for daj>. Tl.e patient left th® h»T»nl amlutatorr on tlie f«entj third 
poMoperitne Oay (Fig^. 2 and 3). 

The pnlient nn» »e»en mouth* after the orN-ratinn Ho felt fine and had r‘‘ne>J 
l»tenfy two pound* «ifh no rcpiirrence of jaandiee or ilehin;; The (tools and nrine remainM 
normal Icteric index «n« 12 and other Moo.! rhemi<try le*l» were within normal limits 
(■all Madder roentci'iioRmpiij nt thi* time denion«tra(e<1 a ileformnl duodenal cap and some 
irrejniliriM of ihc second portion of the dumleBam There wnt no eiidcnee of refrurptation 
of Imrium from tlie dumlenum into the j^xll I.HiMer 

Tlio patient wa* xx'n two jeata liter In exeellent lienlth, with *.ili*fnetory weight pun. 
X my einminnti.m at this lime shownl no retrograde fillmR of the bile Imel*. The eonclu 
(ion wn« that the leaion >vn* lienign 

Siimrrinri/ - ]n \u‘« of tin* |>n.\uiiK dx to tlio poxsiliilily of licniftn 

[fxions lioint; tin* |iroi'tirsor of tnnIiRnanoios of litis fojtioti. Ilio fiiiration miclit l>f 
raiM’tl ns to wlicllior nr not it iuirIiI Ii-im* Iks'Ii ii4l\is,ililc to romoto the nnipulla 
artil rcintfiJ.iHt fhc enenmnn thiet anil iltief of U'irstiii!; into llio fnvirr tliioilcnum 

I viiavoM \ or Tiiv xMfi I u\ or \ irrit 
Hnniseliwit;' sfntinl tlinl Aioruti’ ofToml one of tlio earliest iloeriplinns of 
oau-ttimn-t of tlio nmpulln of Vnlcr in Ho also roforroil to n roport of such 

irroMliis ppoMonslj mniK- lij Terreol anil l.iilton in l?'f) As pmiotisly men* 
tionoil, nilotiooarouinmns of tlio resion of Ibo amintlln of Valor arc the most com- 
iHoj) of tJjis flfxn HoMoti'n sfnf«l flntf awt/mllar onrobtonia ItreJa* 

tiiol.t iinoommon Aonmlitt!i to I.ioUt. Stoonrt. niul I.nnil,'* tlicre were 14 eases 
nmoitR 22.152 noompsios «t tlio riiilailclplna Oonoral Hospital liot«ooii 1920 nml 
(ind 4 onsos at the .lelTerxiii Hospilnl. I’liilailolphta, nmoiiR 4,154 necropsies 
Tills prosonls an inoiiloiieo of I 111 |kt ooiit of all foreitiom.ns nml 009 per eont 
of nil nittoiisios nosclnr’* noie«l 5 rases of nnipnllar oareinoma among 8,724 
nutopaios ivrfomuil in Oslo lu-tweon 1900 ami IWC On priKs examination in 
Mill, tlioso may ro.idiI> ho uiistnKon for smjll <nleiiii «ir lienign tieoplasms There- 
fore, as staled iK’foro, those must Ik- most closely senilinized and biopsy made 
if at nil i>ivssililo Ilndio.'il resorfion for this lj|ie of tumor «.is first performed 
ill 1899 by llalstcdt * Since this lime manx xarialioiis in the teolmitme have 
boon dcTclopcil I'or n ret io« of snob loobntmios one may refer to Ilnmseh'riR* 
t'vsE S iHo»p No Slli.SSI).— A «>5 year old I'oU'U nixn, n Inlorcr, rntcrisl the hei-pittl 
r.l. 1*. I'lll. compluning of one yenr'e duration of chronic eougli, for which no rau(e could bo 
f.iimd For «‘icn months he lind hnd an inrren*ing cetiombieit punlcx yxiindioe Wid a los« 
of fen pouDii* m ncighl For two werh* stool* had l•een Iihmo and jrra.' At no time hml 
there la'rn Rnorexia. frtcr, chill*, or itching 

The pertinent ftndiiig* were Bcnemlirrtl jaondKeJ (kin and a sliEhtly irrepilir, firm, 
iiioMible mns* oxtcndinc T mi below Ihe naht costal mareiq* nnd l'> cm I* low the mid tic 
third of the left co*lnl Iwirdcr Tliere were small extemnl hemorrhoids Tin- >1001 was 
acholic nnd p'lsty, with 2 plus occult Woo.1. The urine conlxineil urobilin There ws* a 
mild recondnry nncmis ItocnIEenepraphy demonstrated n nonfilling silt hh.Mcr without 

After the u«unl prcoi'erafne prepxntion*. the aWomen wm o|-cnctI The In-er wa» 
cirrhotic, nlropliic, nnd nboul one half if* Bomnl sue A nixlule which felt lAe a soft (tone, 
but proTe.1 la bo a neoplxsm, was palpated 3 cm ml-o»e the ampgllx in the duodensl lumen 
The common duct wn* explon-d There wa* some Ktavel hut no *lonc-. A catheter would 
not pn«s into Ihe duo.lcniim through the common duet. The duodenum wn* opened The 
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nmpulU \Mi' invnhci! m n rnrfinoiiiatnu$ RroBlIi uliuli nai rpn-rtol. Kecnuao of the ahsrncc 
of nny lule, due to iih«lriieh>in. the call WadJer ttne «n.i«lomo«cil to tlie efomneli. The open- 
iiip in the common duet nnd ilnoitenum were r)o'e<I Tiie {miienf Mir\i\oil feyentyfwo hours 
after the operntion, death Iioihr due to n Rpnerali»sl |ierii<mili'< nnd hjpo'tiitic pneuinonia 

4 ) 

Sionmary. — In tins cjiae rortain iiitfrestiii'' olisertalions nrc of note, namely , 
(a) tlic similarity of samittoms nml fiiiiliiijr« "iHt ll'oso of tlio two procodiiiff 
cases, (li) the presence of the colorless fluid ii> the call bladder, and (c) the 
cirrhotic nature of the liter 


The prognosis for reeatert was of course, poor due to the cvlensite liter 
damage ns a result of the maikctl hiliarv olrUructiou It would probablt hate 
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been better to have chained only the gall bladder at the first operation and then 
pcrfoimcd a more extensne operation at some fntiiio time vifh the patient per- 
haps in bettei condition 

Ll.CEB OF THE DLOUrSUJl AJFEniMrTJJE VMl’ULIA OF VATER 
Ulcer of the duodenum affecting the ampulla of vater is a rather rare condi- 
tion nhicli maj come about as a result of a primarj nicer in this region or as a 
result of inaiginal ukeis following vaiious gastrocdemic anastomoses for intract- 
able ulcers of the stomach or fiist portion of the duodenum 

CASr i (Ho^p No 4^23S2) — t jCjearold man entered llie lio«pifal in Ao?u«t, 1944, 
iTith a liietorj of ivro \ears of mteroottent epigastric jrtua Unt no jaundice Eocntgenogiapliy 
•‘hoired a nonfilling gall bladder mibout stones The laboratory findings irere not significant. 
At surgerj a inntracted gall bladder Was found There was no duct obstruction or dilatation 
of the due to Becauoc of the sinall (pll bladder it was drained. In December, 1944, due to a 
persi'tent ilraining biliary sinus tract and jaundice, eicploration was again attempted No 
stuueo were found in tlio duct* or ampoUa A T tube was pheed in the common duct Be 
pcatej diodrast studies failed to show any duct obstruction. Tlie tube was remoied after 
some montbo, and for a period of lime there were oeea«ional transitory paio, jaundice, and clay 
coloieil attmls wbnli persisted until Norember, 1945, when there was a eerere inte»tinal hem 
orrhage with tlie finding after transfosion and eitamia K treatment of a duodenal nicer which 
was treated medietllj until Jan 1, 191fi At this time laboratory findings of unportance 
were joterio index of 5(l and 4 plus occult blood m the stool On Jan. 2, 1D4I1, operation wa« 
again instituted at winch lime the common dnet was opened and yielded green riscid biJe. 
Tho duodenum was opooed, and ao alecr ^ to 1 cm in diameter was found 3 cm aboea the 
ampullary ostmm on the rentral side m the duodenal mucosa The ulcer was inched and 
tho edges were apjiroximared A eholedochojejuoostomy was performed and a drain plaeed la 
tho right renal foiaa The in«i<ion was repaired m the usoal manner Tho diagnosis at tins 
time was (a) duodenal ulcer iWToltuig and obstmctiog tbe ampulla and (b) some anomalous 
condition of the bilmrj tracts not discernible at operation 

The patient made an uoereolful reeorery with an icteric index of 2, normal stools, a 
di«appcat«ig jMindice, and « weight gam of thirteen pounds three months later 

FINAL SP}I3lARV 

Four cases have been presented, each of a different pathologic nature, but 
with marhej similarity of ^mptoms and findings, such as persistent jaundice, 
pruritis, anorexia, weight loss, and stool color ciianges. Because of such similari- 
ties and the great difference in prognosis, tlie foilouing conclusion is expounded: 
In those patients w ith biliary tract obstruction producing symptoms and physical 
findings which cannot be icadily explained bj' the simpler, less hazardous means, 
the surgeon is thoioughly justified m exploring the ampulla of Vater trans- 
duodcnally, and in agreement with Bninsehwig* transduodenal resection with 
reimplantation ot the ducts with, or in the absence of, internal biliary drainage 
should be tlie choice for ampullar carcinomas of 1 cm or less in diameter that 
appear quite circumscribed or show little gross evidence of infiltration and which 
do not extend into the pancreatic tissue 
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K.\Ti:iJOGK.\()US CYSTS OP THK Dl’ODEXUJr 
Cisv lirfOHT AND nmfw' uy I.m«mTtE 
Thom a Shai.uiw, Jr.D , Fiin>rBicK 11. W lo.sfji, Jr., JI.I) , 

\V. Bo'slct Manges, il.D . Piiiusourmv, I’a. 

ihrtim the l> flrot.t Surptfut Jittinon of thf Jfffrrton HrUteal ColJfije Iloiipflalf 

D LSPITK tlip rarit.v of riilrroinMiniis ctsin of tlio (Iiioilcnum, the surgeon 
should ho caimlilo of rrrognuing ilioiti nnd thoiild he aiqiiainlcd "ilh the 
l)ro|i(T nicthfKh of In'ntmout Genornlly ctiooiiiitoriHl uiioxptctedly at laparot- 
omy those oy sts may Ik> confused witli other h-shms and their true identity may 
escape IkjIIi surgeon ami pathologist. The limited data nvailalile for discussion 
of this topic ncce.ssitnte a complete re\iew of the literature. M'c arc also report- 
ing a recently encountered cas<‘ of our own, intcrestinc hccausc of succcssCal 
treatiuont by a nietluKl usually not applicable. 

The outstanding features of the e.w herewith cited arc as follows: A 
12-ycaroUl Im sufrered recurring Mtaeka of partial bigb intestinal ol)stt\Ktion 
since the age of t year and pas.«:e<l lany stools just prior to ndmiAslon. Ab- 
duminnl exaninintion was negathe J’ocntgeii-rny study rescaled an obstructire 
lesson in the dwoiUuuiin An enterogenous eysi of llie dnwlenuTn was sueeess* 
fully irealcil by exeision from w-jlhm the lumen. 

c\sn Brt’OKT 

I. \ 11 nliii<< male, ngi.' ne» •<lnii(te<] (■> l)>e ntohcnl wanl of tlic JegrrviB ^Inlical 
Ciillcec Ilopiial on rVti fl, ]?4\ uiiJi Ihe diicf conipIsmlK of BUlnmiRnl jiain, somiliap, aod 
the pnongc i<f tnrry MonN 

^lnco Hip ngp of I »ciir tlie palieoi ^n•l oumcrous «pi«i)ilps of Toniiting, often of fueti 
M-veriti tliai tii« fnert l>i*estno InkJ. PunpR lh<-e nttseV* the infant doubled up, apparently 
from piiin \t Iho ngp of 3 yenrs M beeuBie f'lnWiebeit thst the pBin oeeurred m the epi 
gn'inum nnd nglit upper fiundmnt It enme in «nTe» with ponlc' of iafcneity and inter- 
^eninj; pericsl* of relief Is«ling eereral minote^. These «1larh« oreurreil at any time, some- 
times niule ihe picient was eating, soinefKnes several hours afler a meal, and oeeasionslly at 
night The \'in«Su« eimlainnl recently ingested food md was seldom large in quantity. Be- 
coverj from lliese epi-oles »ns nlwaya prompt and the appi’lite remsineil pood. Tins jvn 
clromo was diapnosoil as appendicitis seceral time". On one oecasina, nliea the boy was 9 
years of ape. eleetiie appenderlomi na" presented only liy the sudden deielopment of scarlet 
fever 

Two weeks l>eforc admission to the hospital the Imi I'l’tmn In experience Ihe pain and 
Toniiting several limes daily. The^e altaeLs were uureliese’l by powders prescribeil by the 
pliysiciaw. The mother iiolwed two days prior to •d«w"*ion that the boy was passing tarry- 
stools On questioning, he stated that the stools had been dark for several days 

There were no syonplonis referable to other system" and the past medical and family 
histones were nonconlribiitory. 

PAysieol f j-ami«alion — The patient was modeiatriy obe«e, very pale, and appw 
hensive Tho temperature was J<h»* F.; pulse, 120; ie«pinition, £0; an,! blood pressure, 

Rcceivcl for rubllonllon .May 13 19M 
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100/50. Excppt for pnlptnn-* nf Ili«* ponjunrluie as »p 1! a< ollior mufous membrane*, and n 
folt imltnl inuTinuT. llie jAjwal rsamination «n« nespvlv'e. nepcaled ab-lominal 

exaroinntiona re^eaW no mai'H or otber ahnormalitj 

Lahoratory .fludip* — lilomj rount iramtwl: lieniOKiubin, TS per rent; red Wood cell*, 
2400,000, color index. OSO; wliite IJctm) rdK ^/W>0. ditTercnliil count, nornnl Two per 
cent of the re.1 blooil cell* were BnTinoMii«t* and llic phfetelii numtHTfl 11)0,000. Tests of 
bemostfttie function wete normal. Uepeateil utiaaljeex were oeRative, Dlood \Va<«taianti 
and Kahn reaction* likeivt«r were BCRxtue. Mool examinitiune, nitli the patient receirme 
n meat free diet, re^enlM ftnmcle ixciitive henzidine reaction*. 

The prothrnnihin lime na« lOO per rent of a«era<;e nnrmnl; liri>m*ulfnloin lirer function 
te»t Tcxealed 3 per rent dje retention, nod tli* eerwn tutirulun nan 0.4 milligram. Bloo>l 
culture was necatiie 

Eocnfgenntogic »ludy of tlie upper gB«lroinfe«tiiial tract nith hnrium by Dr. I’aul C. 
S>neii.*oii rei-enled the fi'llowing The eaoplingus and rtomacli were estcntinlljr normal, ex- 
cept for coasidrratite julorocici^ni enrlj id the exnniinntion Tlii« later relaxcl and n normal 
duodemtl bulb «a» iieualintl In the eccoBd portion of the duodenum there was found an 
elongated filling defect nliicti force! the hirium to the periphery (Eig*. 1 iinil 2) There 
was a slight irregularity at the di«tal iionion of the defect »iig(rc«tirc of ulceration. The 
remainder of the upper suixll !io«c! wa* normal There naa no endcncc of gastric retention 
at the end of six hours Thew finding* were mterpretcil ns ruggesfiro of Iciomjomn m tlia 
second portion of the duodciinm «»lli nlcerniion. 



Fig. I.— rreoperaUve gaatroSnlestliial series, showing filling defect In second norUon of 
duodenum. 

5u6»e<2iienr Cuune— The patient remained in the hospital twenty days, during wliich 
time he remained asymptomatic, lie teceued three Wood transfusions of 500 cc. each on 
Feb. 5, 8, and 14. At the lime of di«cbarge on Feb 24, 1043, the hemoglobin was 80 per cent, 
r^ blood cell count 4,100,000, and benzidrae twt of the stool negative. The boy’s parents 
elected to take Iiim home for rereral week*, to retnrn then as a. pnraie patient when the 
surgeon of their choice would be axaiHble 
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SccoTul Ilofi-ilat yldmunoii.—Thf {alirnt »** ria'tmittrd on April 13 1015 to the 
private enrpcal fcmce. Oo had ren«>n«l wymptomatie m the interim. Ij’lood eonnt re- 
vealed a hemoglolm of 82 per rent and red Wood cell count of 120, 000. Eepent roent- 
gcnolopc Mnmination of the duodenum revealed the eamc defeet at the bottom of the U loop. 
At this timo there was no eiidence of nleeration. 

The preoperative diagnoM. nas le>oii.,roinn of the doi.lenura or castnc polvp prolap-ed 
into the duodenum. 

Operation.— On April 18, 194.*., nnJ.-r ether ane,the<is, the nWomen was opened throngh 
a right upper reelus rau«ote.iplimng meioon. The dombnum appeared normal in tire but 
palpation revealed a semifluetunnt mas. al.»ut 3 em. in diameter in Iho second portion along 
the me*cntcnc border adjaeenl to the irtneren.. In order to rule out a proIap«ed gasWe 
polyp, n gastTOlomy incision was made anteriorir in the prepyloric region. A finger was 
mtrodaced into the lumen of the siomeeh. Xo potrp or otiier abnormality was noted, so the 
finger wae adTHnecl through the pjrlom. into the dunlenum. Along the posterior wall of the 
second portion there «as felt a smooth. rirvtim.eril4Nt, ermifluctuant maw, apparently arifiag 



Fie S|«t rrcs.ure nim of nlllne ilereet eliOHii In Fie 1. 

within the wall of the duodenum and projecting well into the lumen. A longitudinal in 
ci.ion about 5 em. long was made into the lumen of the duodcoum through the anferior trail 
opposite the miss Tlio ampulH of Voter was located about 2 cm. above the upper bnut of 
the mass Immediately adjacent to the upper border of the ma.s the lumen of another duet 
preenfed. flue blunt prolie was inserted and im..e.l obliquely upward readily for a dis 
tnnee of approximately 3 cm. into the pancreas. It had no demonstrable communication with 
the anbjacent mass. From wlihm the duodesum a transverse incision was made through the 
mucosa overlying iho mna« Hith moiJenite diffieirtty the ma«s, which occupied a sabrnncoos 
position, was excised intact without rnptunng through the posterior duodenal wall. The 
mucosal incision as well as the longitudinal one through the nntenor wall were closed, thus 
reestablishing tho continuity of the daodennm Following closure of the gastrotomy in- 
cision the abdomen was sutured in layers without drainage. 

Tho patient received 500 c.c. of Mood dnnng the operation and remained in good con- 
dition throughout Total operating time was one bmir and thirty minutes 
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r<»lholo/?»c Ejomtnal*®".— Tbt 'pwiowa conswted «f a tlija walled cyst taeasufing 2.3 
by 2.1 by 1.5 centimeter-*. MirMIj more than bnW of t!ie external rurfoco waa rounded, 
arnootb and gliateti'ng, where-**. tW rem-xtnder was «flinewUat flaUened. rough, and shaggy 
(Fig. 3). The lorecn contained thick cloudy fluid 

Dislolo'^o C5aTniti"ition rcM-nlwl that the e>»t was lined l>y n d«o*lennl type of laacosa. 
The outer wall con.lstcil of mii«culatis (Fig <). 



Fig 3 — I'liotogrnph cf ccom fpcclmcn. 



^s- t — Photoitilcrosraph (X109) of eyet nail, showing duodenal tjpe of mucosa and well- 
(leseloped muscularts 

PoitoperaUve Course — Wangenstren suetion and parenteral feeding were instituted for 
SIX days posteperatively. The wound healed primarily and the entire conralesceaee was 
unerentful. At no time did the temperature postoperatively rise above 100* Fahrenheit. 
The patient was distharged in good eomditioii on hlay 5, 1945, the nineteenth postoperative 
day. 



motiUi* {•••toi'rntiialr !!«• I«r «<• ttrr of piia, TomiliBC. Hrrr 
well l.riv]o.l KB.I thr |«ilinit haj riino.1 1“ pMB.K Rf-MamiEstioa 
of tho opivr Ra*tn..ntr.I.ril tnrt at thi. Iimo »h««r.l ff«. of the tarmni tkrwH. 

«lio prlonit Rs.] duo-Ionum, tbo «arf><^ iB IIm> ,-altRni ippsn-Ltlr l<.a; sonsil 

■n (ho rogion ] rriioti'Iy rlinwB In k*\t> rxtraliimiDal pmforv (I'ts 3). 

Onr Trar folWinj oprreliOB tho |atWBt «a« ootirrir «rJI. 



ris & — IV>t.'p«n(lT* r*>trpln(r>tlnst >ho«(nr 

•Ivtkionunv 




ni«cvss:iov 

The rarity of rntcnii'i’»"'w of lln* iluwlomim is ilcniniistntoil by the 
fact that wc ha'c Ixvn aMo to coDccI only Ihlrtocn previously rciHirtcd cases 
fnim the world literature. TIicm? inrindc sswen cases from the excellent pre- 
MOtis review by finrdner and Hart,' one* frv>m the (Jerman litcratiire not in- 
eludeil by these niitliors, and five’"’ re|>orlcd since their article. Our ea.se brines 
the total to fourteen (Table 1). 

Of the total casi's, ten werv* eneountcrvsl l»*lvs»H*n birth and the ngre of four 
months. The oldest patient wtis J5 jears of ajre. The averasre a?e for the 
group was 3 yeare Three patients were males, nine vvere females, and the sei 
of the remamintf two was not mentioned None were reported in the colored 


race. 
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Although the exact etiology of this condition has not been definitely estab- 
lished, authors agree that it is the result of a developmental defect. Lewis and 
Thyng> obsen-ed knoblike dh-erticula along the entire intestinal tract of em- 
bryos of man, tlie pig, and the rabbit. Though the earliest of these appeared 
in the region of the duodenum, the greater number subsequently appeared along 
the terminal ileum Slost of them degenerated The detachment of one might 
account for the dc\ elopinent of an enterogenous cyst. In support of these 
authors’ theory is tlie fact that the enterogenous cysts are by far most frequent 
in the region of the terminal ileum, corresponding to the area in which the 
fetal diverticula were most frequently noted 

Huglies-Jones® demonstrated in hnman embryos the presence of islands of 
epithelial tissue like that of the intestine lying close to but not in the intestinal 
wall It IS tluis possible that sequestration of embryonal intestinal epithelium 
early in fetal life may give nsc to enterogenous cysts. 

Maddox’” favors the theory of origin from a vacuole, arising during the so- 
called solid stage of the intestine, which fails to gain communication uith the 
developing lumen Fusion of several such isolated vacuoles might also explain 
the deielopment of the long tubular stniclnrcs which course through the mesen- 
teiy alongside of the gut and to which the term “duplications of the Blimentarj 
tract’’ has been applied Ladd and Cross” emphasize that enterogenous cysts 
originate from the same kind of developmental aberration as these elongated 
hollow stiiictures and prefer the all-inclusive name of “duplications of the alb 
mentary tract’’ for both lesions. 

In spite of the seemingly wide pathologic variations, these cysts possess three 
fundamental features. They arc intimately adherent to some portion of the 
duodenum , they arc cystic, containing fluid ; and their wolls are composed of all 
layers of the intestine. 

In the present series there were two cases in which enterogenous cysts were 
present also in other portions of the alimentary tract Fire were attached to 
the first portion of the duodenum and five to the second portion In four cases 
the exact location was not stated The cj’sts were usually round or pear shaped 
One was reported as pedunculated (Case 2), The size varied from 2 to 12 
cm in diameter. The largest contmned 550 c c. of fluid Usually the fluid is 
clear, pale, and mucoid, representing the secretion of its own epithelial lining. 
Occasionally, when high intracystic pressure causes degeneration or necrosis of 
the lining membrane, the fluid may be cloudy or dark due to hemorrhage 
(Case 11) In no case was a communication with the lumen of the duodenum 
reported. 

Multiple congenital abnormalities were noted in several instances. Case I 
exhibited multiple cysts of the intestine and biliaiy passages, several accessor?- 
spleens, and complete transposition of the viscera In Case 2, similar e?'sfs of 
the terminal ileum and posterior jnediastiniun were reported Blind ending of 
the pancreatic duct in the cyst wall was described in Case 5. In our case the 
duct which emptied into the duodenum 2 cm. below the ampulla of Vater and ad- 
jacent to the e?'st is regarded as one of the variant positions of the accessor?' 
pancreatic duct diagramed by Sdnnieden and Sebening.” 
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Histologic examination of the cjst wall repeals a mucosal lining wliich is 
usually duodenal in type. Occasionally, bccaasc of pressure necrosis, this lining 
may be partially or wholly denuded, covered by n filirlnous exudate, and the 
submueosa may contain small groups of mucous glands and lymphoid nodules 
(Case 0). It is probable that the mucosal lining may at times correspond to 
that at other levels in the gastrointestinal tract, since this feature has been ob- 
scr\ed in enterogenous cysts elsewhere. 

The presence of a smooth musde coat is an important constant feature of 
the lesion This muscularis may be thin and attcnuafcil (Case 5) or may be 
thick and well differentiated into an outer longiUldinal nnd inner circular layer 
(Case U) It IS adherent to or continuous trilh the muscularis of the duodenum, 
allowing no plane of cleavage. 

The duodenum does not represent the most frenuent site for occurrence 
of these c\sts Of 102 reported eases coUecte<\ by Hudson,” only eight were in 
the duodenum Although they maj' occur at any Icscl of the alimcntaiy tract 
from the base of the tongue to the anus, they arc by far most frequent in the 
ileocecal region (85 per cent of the fifty.fiic reported by Hughcs-.Ioncs'’). 

Encroachment upon the duodena! lumen by the intramural lesion produces 
obstructive sjTnptoms Intennittent colicky pain was a prominent symptom in 
our ease as well as lu two of the other three older patients. It was not mentioned 
in those reports dealing with infants Vomitingwas a constant symptom except 
in those patients who died at birth The vomitus may or may not contain bile 
depending upon the location of the lesion with respect to the ampulla of Vntcr 
Visible peristalsis may be observed across the upper abdominal wall and there 
may be some fullness in the same area A mass was palpable in all but three 
cases. Mclena was reported in four eases and was associated with hematemesis 
in one In our case a profound anemia was produced. The bleeding occurs 
from ulceration of the overlying duodenal mucosa, probably duo to pressure 
necrosis Jaundice was present in one case, resulting from extrinsic pressure 
on the common bile duct Plain roentgenogram of the abdomen may show a 
soft tissue mass in the right upper quadrant. Upper gastrointestinal study with 
barium frequently reveals duodenal obstruction and gastric retention of barium 
after si.x hours In our case an irregularity of the filling defect suggested ul- 
ceration Barium enema may show displacement of a portion of the colon. In- 
travenous pyelography may be of aid in excluding a renal tumor. 

The lesion has never been specifically diagnosed preoperatively and has 
seldom even been considered as a diagnostic possibility. Fluctuant masses would 
necessitate differential exclusion of other cysts, namely, omental, cliylous, der- 
moid, pancreatic, and choledochal, hlore resistant masses may resemble hyper- 
trophic pyloric stenosis, intussusception, renal tumor, or leiomyoma In the 
absence of any mass, pylorospasm and congenital duodenal diverticulum, atresia, 
or bands must be considered 

Treatment of these lesions is surreal. The method employed must be 
adapted to the individual case, being lai^ly determined by the size and position 
of the eyst and by the age and condition of the patient. The ideal procedure, 
excision of the eyst, is usually mechanically impractical because of continuity 
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of the muscle layers of the cyst and dnodenum. In addition, it is danserous 
because the cyst and adjacent duodenum have a common blood supply. Injury 
to these vessels during excision of the cyst might lead to gangrene of the bowel 
wall. That such a procedure may be employed with success in some instances 
is illustrated by our case in which the cj’st was excised from within the duodenal 
lumen and bj' the case of Gillespie and Kogers" in which it was excised from 
mthout. 

Resection of that part of the duodenum bearing the cyst followed by re- 
establishment of continuity of the gastrointestinal tract provides complete cure 
(cases of Orgias' and Sohn*) but is not feasible when this would imolve the 
jiancreatic and biliary duets. It is a formidable procedure in an infant or 
debilitated child In such poor risk eases internal drainage may be provided 
by window anastomosis of the cjst to the adjacent dudenal lumen, as success- 
fully performed by Gardner and Hart.* These same authors have suggested a 
more complicated form of internal drainage by anastomosis of the ejst to a loop 
of jejunum, the segments of which arc united by a jejunoiejunostomy. The 
fecal stream is thus diverted from the cyst. 

Although not a method of choice, tnarsupialixation of the cyst, patticulatly 
if large, could be undertaken if other procedures appeared unduly hazardous 
Aspiration or catlietor drainage arc mentioned only to be condemned. Relief of 
obstruction by gastroenterostomy, without carrying out any procedure on the 
cyst itself, was successfully emplojed in one ease. 

Accurate evaluation of the over-all mortality (50 per cent), as well ns the 
merits of the various operative procedures, is impossible due to the small num- 
ber of cases However, it is apparent that the high mortality is due to the ex- 
treme early age of the average cases and the frequently poor preoperatire con- 
dition of these infants Of the ten patients whose ages ranged from birth to 
four months, three died at birth or shortly thereafter and only three of the re- 
maining seven rocoxered following operative procedures On the other hand, 
all four of the older patients recovered following surgical treatment. 

The immediate and ultimate prognosis in the older age patients is appar- 
ently good The high martaUty to date in the infant group may perhaps be re- 
duced in the future by stricter attention to pre- and postoperative care in co- 
operation with a competent pediatrician. 

SUMSIARY AND CONCLUSIONS 

1 Enterogenous cysts of the duodenum are exceedingly rare. TTe are re- 
porting the fourteenth case 

2. These congenital cysts originate as developmental defects They con- 
tain all the coats of the bowel and their muscnlaris is continnoiis with that 
of the duodenum 

3 The diagnosis should bo considered when an infant or child presents 
symptoms of duodenal obstruction. A mass may be palpable in the upper ab- 
domen, and occasionally mclena may be noted. Roentgen-ray examination maj 
be a valuable diagnostic aid. 
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4. Simple excision, though rarely possible because of continuity of the 
muscle layers, was successfully performed ra our case. Excision of the cyst 
usually requires resection of that portion of the duodenum bearing it. If the 
patient’s Condition or the location of the lesion do not permit resection, internal 
drainage or gastrojejunostomy are advocated. Eesults of external drainage are 
poor. 

5. Proper choice of operative procedure for the individual case coupled 
with meticulous pre- and postoperative care ma 3 ' lower the high mortality in 
the infant group The prognosis is excellent in older patients. 
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INTRAPEIIITONEAL IIEMORRIIAOK COm’LICATINO SIMPLE 
LARGE BOWEL OBSTRUCTION 
Fr-vn'x N. Dkaly, M.D.,* and Pctir A, 3Iiceli, lI.D.f 
•lAMAICt, y. Y, 

T he effects of bowel distention, both in cxperimcntnl animals and clinical 
eases, ha\c been the subject of extenshe study during the past twenty-five 
years. As a result, fanciful theories on the nature of the “absorbed toxins" 
have been replaced gradually by logical, mecbanical concepts. To Owen H. 
Wangensteen goes mueb of the crcilit for the emphasis on the mecbanical aspects 
of bowel obstruction. 

It has been our experience to encounter an effect of distention hitherto 
unreported m tlic literature This complicating factor is intraperitoncal hemor- 
rhage arising from a subseriisal vein and is .sclf-limifcd in extent. We report 
licrcm two cn«es of large liowel obslniction of the closed loop s aricty. The iutra- 
peritoneal licniorrlingc arose, in each case, from the anterior cecal sein which 
cros-ses the ecenm at right angles to the long axis of tlie IkiwcI, at or near the 
level of the ilooeccal junction. 


CASE RETORTS 

CAsr 1 (ACJ()41)— K. II. ft TOjenroU wh.fc wemso, w»» ti.lniiltca to the lurpeal 
wnico 0 / the Qoocn< Ocncral on Match IS, lOjS, eomplanuag of lowtr oMomiasl 

psin Tlip imin IinJ ln-on rolukj m noiurc omt lo<'ii(c<l >o the umhilicnl region Ot its onset 
thirty SIS hours betorc Ten hours after the pain tegno the patitnl loraitcO food particlt*. 
HiO vomited sctcrat iimos thcrcutlcr and noted brownish, “bnd imi'iling” votoituv Sht 
pined BO stools nftcr the illness bemn but vontioocd to pan some flalu« 

PujI Uutory — During the prwciling three yenn the patient hnJ lo«t 33 pounds la 
weight The stooU had nlw-ajs Us-n well formed and regnlir up to the prevnt lilnes*. Six 
motitlis before ndmis'ioti she noted ocendonal bright rot blooil in tlie stools. For thirty jeirs 
the uterus hid been prolapsed but caused Iho patient no pnrtieuJar inconienienee. 

r/iyttatl /'xaminnfion — Tho imlicnt was nnieiAted, elderlj, and of small stature, auJ 
appeared to be in moderate distress, lljslorj labing prosed to I* ilifBcult because of her poor 
henring, but she was well orientcil nnO alert The temperature wus 100* F., pulse 8^, and 
blooil pressure 130/70 The tongue was coifed while and the breulh was fetid. Tho heart 
was not enlarged, and the rhythm was the regular sinus type. No murmurs were det«ted 
The lungs wero similarly devoid of pilliology The ntalomen was slightly distended Spasm 
of the recti muscles was present in nimlirate degree Tenderness was diffuse but most intense 
m the right lower quadrant. A vague impression of a mass in the right lower quadrant was 
masked bv muscle rpasm The rebound pIienomeDon was most notable in the same area 
Auscultation failed to reveal any borborjgms and a ''silent'' abiloiaen was diagnosed 
Rectal examination added no further information. 

Vaginal examination confirmed the presence of n complete uterine procidentia with 
marked erosion of the cernx 

Received for publlcattou, May 17. 1919 
•Director of Surgery, Queens General HespiUI 
tAssIstanI VIsKIna Surgeon. Queens Ccneral IIospitaL 
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lAboratory Data.— Testa repealed: white blood cell", 18,500, polymorphonuclcars, 80 
por cent; red blood cell*, 3,800,000; hemoglobin, b3 per cent 

Urinalysis rcTcaleJ no abnormal element*. 

Workini; Diagnoses — Diagnofes were* (1) Acute appendicitis with perforation, (2) 
neoplasm of the colon with perforation; and (3) dncrticulitis nitli perforation. 

Course. — The patient was placed on Ochsner regime with IVangonstcca suction via 
duodenal tube. Fluids and electrolytes were restored. After ten hours of such therapy and 
observation further delay was considered dangerous and tlio condition optimal At this time 
signs of pathology were well localited to the nght lower quadrant 

Oprntlion.— Anc'tliP'ia eon*isfed of 1 per cent procaine field block supplemented in the 
later stage* by cyclopropane The abdomen was entered via a SIcBumey incision. Upon 
opening the peritoneum bloody fluid gu*hed out. After suctioning, the cecum was 
found to be much distended and its anterior lurfaco hemalomatoiis The cecal sero«a was 
split in the long axis of the howel, close to tlio anterior longitudinal band The edges of the 
split serosa were approximately 2 em apart Palpation of the ascending colon revealed an 
annular obstructing carcinoma at the level of the hepatic flexure. The appendix was nornial. 
A clamp eeco*tomy was performed and the wound was closed in layers about the exteriorized 
bowel. Postoporatively, IVangcnstecn suction was eonlinued On the third day the clamp 
came loose with subsequent outpouring of gas and feces. Thereafter drainage was profuse 
and uninterrupted. Tho patient was gotten out of bed early and frequently. There were no 
postoperative complications. 

On April 0, 1943, she n-as reoperated upon Obstnietire rc’cction of the hepatic flexure 
was performed using intercostal block aDcsthe«ia She was permitted out of bed on the 
first postoperative day and daily thereafter Spur crushing was begun two weeks later. On 
June 11 , 10-13, colostomy closure was performed. Stools were passed rcctally after the third 
postoperative day The ceco<tamy failed to clo<o spoalaoeou'ly, necessitating surgical closure. 
The patient left the hospital on .\ug 22, 1043, and is sow living in a borne for the aged. 
Microscopic report on the resected tumor was adenocarcinoma grade 2 C. 

Case 2 (A 6S41). — C. M., a 59 year old white man, entered Queens General Hospital on 
Jan. SI, 1040, complaining of pain in the abdomen of twentyfour hours’ duration. Ten days 
before adsdssion be bad a bout of eolieky pain which la<ted one and one half days and which 
ho attributed to the eating of ‘ ‘hot dogs ’’ There was no nausea or vomiting Self treatment 
with "salts” resulted in several bowel moveoients and relief from pam. There were no 
farther symptoms until the night before admission, when sharp epiga*tnc pains began and 
were followed shortly by vomiting. After several hours the epigastric pains subsided but 
a residual soreness was noted in the nght lower quadrant. The patient noted a "blown up” 
appearance in that area The soreness persisted there causing him to seek relief by the 
taking of salts. A normal bowel movement resulted after several hours 

Fast History — Iridectomy was done thirty fire years before for sequela of trauma. 
Three years prior to this illness hematemeais occurred and tho patient entered a neighbor* 
ing hospital. IIo requested his release before a diagnosis could be established. There was no 
recurrence of bleeding, no weight Iot«, and no further stomach trouble since that time. Se 
reported daily and copious drinking of beer and whisky. 

A mild degree of constipation during the preceding year had been amenable to mild 
cathartics. 

Physical ExaminaUon — The patient was a well nourished and well developed white man 
of stated age who appeared to be in slight dhtiesa. Temperature was 99 0* P., puise 100 and 
respirations 16. The right eje was marked by an old iridectomy scar. Tlie chest was 
emphysematous in type, but no pulmonary pathology was demonstrable. The heart was not 
enlarged and no murmurs were heard. The rhythm was regular and slightly rapid. The ab- 
domen was diffusely tender with greatest scasilmty found over McBumey’s point A 
definite prominence in the nght lower quadrant was partly marked by rigidity of the right 
rectus muscle This nia«s was thought to lie ceenm. * 



544 


SUKGERY 


Laboratory iJflfcJ.— Te«ts rereal«d: white blood ceU«, 14,000; polTmorplionucIeats, 89 
per cent, red blod cells, 4,110,000; hemi^obiii, 110 per cent. 

Tlie nr:ne was unaltered. 

JForfcini; Diu^noSM — Diagnoses were: (1) appendical abscess and (2) carcinouia of 
the colon 

Operation. — The operation was performed under spinal anesthesia, using 150 mg hoto- 
cam The abdomen was entered throogb a UcBume^ incision. The cecum and transverse 
colon were found markedly distended. A large amount of frankly bloody fluid was found in 
the general peritoneal canty. The •ero'a of the cecum wn« split in the long axis of the 
bowel and subeerosal hematoma wa» noted. 

A second incision, a right recfd<, was made Further exploration reiealed an annuHr 
obstructing carcinoma of the transverse colcai clo«e to the splenic flexure Clamp cecostomy 
was performed ina*mucU as distenoton prcelnded rejection and end to end anastomosis. 

Subsequently, the tumor bearing bowel was re«ected at another operation and end to enj 
anastomosis performed Tlie cecostomy was closed later. This patient returned after two 
years with recurrence of obstruction Dilluce metastatic carcinonii was discovered at laparot 
omy He dieil in 1043 Microscopic report on the resected tumor was ndenocarcitems grade 
12 B 

Discus<aov 

An explanntion for the site of hemorrliagc is obtained in part from ^Van- 
gcnsteen’s formula' for tension in a hollow viscus, T — wDP; or the tension 
(stretch) on each centimeter of botrel wall equals the product of pi (314), the 
diameter of the bowel, and the intraenteric pressure. In fliis way it is shown 
tliat the cccuni is subjected to the greatest stress in closed loops, because its 
diameter is greatest. Howes or. the thickness and clnslieit.v of the bowel srall 
arc also factors which must be considered The cecum is an elastic, peristaltic 
organ which at some point becomes fatigued and then overstretched beyond 
its normal limit of elasticity. Further complication arises from the differenee in 
elasticity of llic various layers of (lie Ixiwel wall. 

Chnically, gangrene and perforation of the cecum haxc been noted mony 
times m cases of obstructing carcinomas of the large bowel distal to the eccuai. 
Before gangrene and perforation occur, it is reasonable to nisuiue, and has been 
noted experimentally and clinically, (hat the serosa splits Thus, its action as a 
limiting membrane is lost and the mucosa, which is relatively more elastic, dis- 
tends further The blood xessels which course through the subserosal tissues, 
particularly the xeins, are stretched beyond their limit of elasticity and con- 
sequently rupture. 

Age, with accompany ing sclerosis, is a probable predisposing factor. With 
the rupture of the xc.ssel, hemorrhage occurs into the subserosal tissues and, by 
direct extension, into the peritoneal caxity. Bleeding is self-limited due to re- 
traction of the \essel 

■\Vith the onset of hemorrhage into the general peritoneal cavity, the pa- 
tient presents an acute abdominal syndrome. The findings of muscle spasm and 
execssixe tenderness with rebound phenomenon aie not the usual signs of simple 
obstruction. Gangrene of the bowel and perforation of the cecum or of car- 
cinoma elsewhere arc to be considered more logically. The hematomatous cecum 
gives rise to such well-localized tenderness that appendicitis will inevitably be 
considered in the diagnosis When operation is performed copious bloody fluid 
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Avill be found in tlie peritoneal cavity, sometimes in sufficient amount as to pour 
oixt on incision of the peritoneum. Further examination then reveals the cecal 
vessel as the site of hemorrhage and the presence of obstruction in the ascending, 
transverse, or descending colons. 

Eevieu' of the literature for the past thirtj' years failed to uncover any 
reports of similar cases. This patholt^ is not included among the effects of 
distention by ‘Wangensteen.^ Dr 'Wangensteen states* that he has never seen 
this entity. We feel that cause and effect are fairly nell linked in both cases 
reported and that the mechanism postulated is a logical one We believe, too, 
tliat it is related to abdominal apoplexies* in that sclerotic changes are pre- 
disposing factors. The exciting factor is, of course, the distention consequent 
to organic obstruction. 

The auareness on the part of surgeons as to this possible complication of 
large bowel obstruction, particularly in older age groups, may lead to better di- 
agnosis and avoidance of improper incisions, poorly timed operations, and un- 
nccessars' morbidity. 

CONCLUSION 

Tno cases of large bowel obstruction with marked distension of the cecum 
are presented, which apparently have led to stretcliing of the anterior cecal 
vein uith regional hematoma and intraperitonoal hemorrhage The theoretical 
bases for this lesion is discussed No previous complication of this nature was 
found in the literature. 
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TANTALUM CRANIOPLASTY, A 3IETIIOD FOR ONE-PIECE PIXATIO: 
JIajor IlENRi C. Dahleen, SIedical Cokts, Army or the Ukited St^,tes 

T antalum »iscd as the “Braff' in cranioplastic procedures has definit 
ad\antages o^e^ any material previously employed. Since it has been nset 
with increasing frcfiuency and seems to enjoy only favorable reports, I con 
sider It worth while to describe a new method of fixation which is suitable fo) 
iKe with this metal, simple to accomplish, and definitive. 

IXniCATlOXS FOR Cfl.V^^OPLASTr 

The indications for cranioplasty arc well agreed upon by neurcaurgeons ir 
this country Grant and Norcross’ listed them as follows- 

1. Serere Kesdaebe and other tymptoms of iht trephnei; iiitioet*, undue fatlgr- 
ability, vague discomfort at the aita of the defect, a feeling of appreheo'ien 
aad insecurity, mental depression, and intolerance to vibration. 

2. Epilepsy, when the attacks originated from (he injury that enused (he defect 
3, Those cnees in which (here is danger of trauma st the site of the defect. 

4 Cases that have unsightly defects. 

S Defects thst pulsate unduly or that are painful 

Mayfield and Levitch* were not impressed by any relief from epilepsy following 
the repair of the cranial defects but reniamcd m exact aeeoid as to the other 
indications 

In the absence of conti-anidieations which are viell defined as (1) infection, 
(2) foreign body, (3) increased cerebrospinal fluid pressure, (4) pathologic 
cerebrospinal fluid changes, (5) further utracranial surgerj planned through 
the same approach, and (6) a sj-stcmic condition contraindicating any surgery, 
I feel that there should be only one indication for cranioplasty, namely, a defect 
in the iiuR Of course, this dt^matic statement is to be modified as indiTidual 
coses merit Generally, those defects less than 2 5 cm in diameter need not be 
closed since their effect on the brain k negligible In 1932, Reed’ first sugccsted 
this sole indication for cranioplasty when he said, "The operation is so safe, so 
easy to perfoim, and in most cases gives such satisfactory i-esults tiiat every 
adult patient with such a defect should be given the benefit of a plastic repair.” 
Since he expressed this opinion tantalum has made the operation even simpler 
and safer. In his article lie described a patient with severe Jacksonian seizures 
who was markedly lelicved by a bone graft done after the method of Frazier. 
Since he Jiad never observed such results in prior surgery, and since in this 
patient’s verj- lar^c defect, movement and bulging of the brain were apparent, 
be surmised, " . . the stopping of the attacks following the stabilizing of 

the brain within tlie skull b> closmg the defect makes me fed that the cause 
of the attack may be due more to motions of the bram from this instability 
Received for publication. Apnl *9. Wt* 
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RUROERV 


This can only cause iiniiccih'd trauma and proJoiiscd anesthesia. The use of 
scrcw.s to fix the plate h a popular procwlure. At the present time tantalum 
screws arc not a\nilahlc and the use of vitallium screws, as siisrKested hy some, 
IS to he condemned because of its electrolytic effects when jilaccd in contact with 
the tantalum plate Anuy neurosunteons at two larfje neumstii^ieal centers 
arc USUI" tantalum wedjres driven into the skull in the same fashion that a 
pane of k!«.ss is held in its frame with jrlazier's points.* These wedites either may 


1 Z 





ArruaxTiov or toe tlate to the cEtTcx 
The patient is placed on the operating table svith the head on a rest which 
will allow unohstnieted use of the oiwrator's hands in all directions The 
operatire field is prepared and draped m the usual manner. This should in- 
clude a prior complete head sha\e and the drapes sutured in place. The incision 
employed vanes srith the .size and position of the defect In any rase, the 
pericranium is exposed and the ^lea reflected hack from the edges of the 
defect for as little a distance as possible compatible with pood exposure. The 
periostenm is incised around the borders of the defect and reflected periph- 
eralls for a ilislance of 1 cm I have not consdernl it ncccssarj to remove 



the sear tissue which is alwajs found filling an old defect Removal can oiili 
cause considerable irritation and stimulation to further provvlh of the sear. 
The soar will not eontinue to proliferate under the nonnactivc tantalum plate 
and Its prt-sdice senes to fill the dead Riwee winch would othenvisc remain 
between the dura and the metal This view is tontrary to the published pro- 
cedures of most neitrosiirpeons but it .supported b.v the experiences of Adson" 
who places many of his plates jast lieneatli the palea without disturbinp the 
periosteum or the underlvinp scar lie points out that only where signs of 
cerebral irritation exist is it necessary to resect the meninpeal sear tissue and. if 
needed, the cerebral sear Next, the plate is placeil over the defect and any 
minor alterations on the plate may 1>c made at this time The positions of the 
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tabs arc marked on tlie skull bj placing: the tip of n small mail drill (as is 
Tnaniifaetnred for rcloaaing sulmngua! licmorrhagc) m the mdentattons at the 
base angles of the tabs In this nay two marks art- made on the skull to indicate 
the extent and exact position of each tab base 

A slot IS then cut tangentially into the skull from one base mark to the 
otlier This slot is directed at a \ciy* wide angle into the sknU so that the 
tips of the tabs will lie in the diploic space One must be cautious in drilling 
that the inner tabic of the skull w not perforated 

The slots aic easily formed l»v using a small twist drill to drill three holes 
into the .skull for tlie refpiirod distance A small dental ehisel is then used to 
remoie the partitions between the holes This metbod was used in two of my 
cases (Pig 2) No special tools aic nmled tor tins pioiednrc. Imt it iequire.s 
a few miniilc.s more to do than when the slots are cut with a denial engine and 
hand piece The lattei method has proved verv satisfactorv and two standard 
dental burrs arc neeessaiy The inmal drilling is done with a No 2 binr which 
bore.s a tubular opening to the necessan depth Into tins P|n’mng a No 557 
burr 13 inserted This instrument has a swle cutting surface 5 roiw long and can 
cut laterally in tlie skull eavilv with gentle pressure Bv sliding this burr hi 
and out while cutting, one can cut slots to a depth of I cm easily When thU 
method w used, slots are cut narrower and moic twrfectly titan In the drill niid 
chisel One must be careful that the st<lc-eutting burr does not “wander” when 
directing it laterally 

If these slots arc placed carcfnll) , the tabs on the tnntnhuii plate w ill fit into 
them perfectly The last lab is instuKHl into its slot b.\ "siirmgmg” the plate 
cnowsh to adews the tip to enter the slot When the plate snaps liach i1 will bo 
found to lie in close npproximnlion to the skun around its entire oireumferonco 
and it will bo fixed flnnly m phicc n-mmst movement in tiny dnection A plate 
anchoicd in this way is seen m Fig ? Considerable pressure is needed 1o 
elevate tt plate fixed to the skull in this manner 

Absolute hemosta-sis is cslicrocl.v imiiortanl prior to replacing the scalp 
flap since acciiTniiiation of wrnm nnd blood is veri prone to occur over the iiictal 
plate The galea and skm are elosevl in lavcrs by mtorrupled silk sutures 

evSF RFfOBTS 

V>\r I— \ SliMroW roloml liboirr tta« xtinilKs) to ttie Oak BiORe Ifoapiial June 
14, 1045, mwh nn cMensnp Jpfi lemporal hrcniion (Fig -I t anJ B) Tina mi trcalej and 
Uie palK-nt mm to Ixsl for obomaiion A Htcc prolulicrmei' Imil t>rtn mitril in Die nglit 
<ip<ipitnl area It was fiaisl, ai>4 wntnuler «nil Inil Im-oo pfi*«ect fiie leiirs Smee 
It wa» iocato.l jugl «!i#re s. hM !>«« vouM rinke aa'l hml rnuaral llie jislirnt n moderate 
amount of di‘tre«a. he «xpr<*sed a. demre to boac it temovtil flpncrnl, srmrologic, fundo 
aropif. Ti«uat field, and laboratory cnmisstiona aero wornnl nwolgenoKram reiealed a 
tarp5 bone tumor ot llio ncht oreipitoparietal area 

This tumor was leinosisJ M cperatKm Jane 27, 1»J5 Pit monihs later n pre-formed 
tantalum plate was plnre'l over ihe Jefeet the tab in slot mrllioil. In spite of meiiruloua 
hemo»fasis there was a mackrd famatioA of flovl and eolleetjon of daih blowl under the 
flip afiieh rtsinire-l duly postopetattve asytraiiOBs for two nwk*. Tins teased abruptly in 
Uio third Keek nnd the ncund mjmred no Cate after that 
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SUBGQCY 


Thp patient works in Ihp Oik Rii]ge Hospital and duly cursory examinations Ii.iie been 
possible The plate remains solidly anciiored in place n».) tJie siaJp stays firmly apniost if. 
The patient is not aware of the preiieoee of the plate, anil he has no eompKints referable 
to the operation (Fig 5J, B, ami r) 

CASE 2— A 40 year old millwnshl was seen at the Oak Kidge Hospital Aug 27, 1945, 
with a seiere, depressed, conipoimd, rommmnted skull fracture just to the right of the mid 
'agitfa! line m flie mid {«riefal w-rkmi (Fig 6). Because of the eontammation and com 
nunution of the fracture, it was necMsary to remorr the bone fragments at the time of 
initial operation .‘>mee Die defect measured only one and one half inches m diameter, it 
was considered unneecs-ari. at that time, to repair it Recoieri na» unecentful but the 
patient Mprewd a constant fear of further injury to the “soft spot” and was worried by 
the depressed sear which resulted 



(—Small tantalum plate In place note where arrow Indicates the Up o( one lab placed 
exac(l> In the diploic epaer 

For these reasons a taalalam plate nns applied orer the defect Dec 13, 1945 This 
plate was formed at the operating table Reeoverr from ihia procedure was without incident 
The patient has had no complaints and it is impo«-ible to palpate the plate edges beneath 
the scalp 

SUJlSIARy tND COXCLUSIO.SS 

Tnntnliim is a satisfactory metal for itsc in akali plating 

Ft-tation of cranioplastJc jJates to the ’ikun it necessary 

3Iost skull defects slionld l>e closed. 

A simple, satisfactory, onc-piecc method for fixed metallic skull plates has 
been described 

Tivo case.s are presented to illustrate tins tal>-in-slot fixation procedure 
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amaurosis, and choked discs Oleervatioii of the general condition of these 
patients and the state of their nounds at the time of admission to this hospital 
leads to a review of the therapy which was applied m tlie fonvard areas All 
had received prophylactic sulfonamide therapy and in six eases penicillin had 
been given intramuscularly cn route to this hospital Supportive measures by 
means of parenteral fluids and transfusions of blood or plasma had been ap- 
plied effectively from the time that the patients were seen at the battalion aid 
station until their admission to this hospital Adequate neurosurgical debride- 
ment had not been done in any of these cases Debridement and closure of the 
wound of the scalp had been done in only fourteen of the thirty eases Eight 
of these sutured wounds heeamc infected, sir healed although there was under- 
lying intracranial abscess In the sixteen cases in w’hich there had been no 
early operative surgical treatment, the wounds were grossly infected at the 
time of arrival at the hospital In all probability the conditions of battle in 
which these soldiers were engaged afforded neither the necessary time nor the 
surgical equipment needed for neurosurgical debridement 

The medical records of many of these cases had been lost and in others the 
records were incomplete Therefore, on armal at this hospital, emphasis was 
placed on neurologic examination and on supportive treatment Scalps weie 
shaved, wounds were inspectevl and dressed; roentgenograms were taken to 
asccitain the exact location of the injur}* and to localize the depressed frag- 
ments of bone and the foreign bodies All were treated with penicillin and 
sulfadiazine Fluids were forced and transfusions of blood or plasma w*ere ad- 
ministered as indicated Penicillin was injected intrathecally at the time of 
diagnostic lumbar puncture Careful eje, ear, nose, and throat examinations 
wore made In the care of paralytics, precautions were taken against the de- 
velopment of decubitus Contractures were prevented by the use of splints and 
by physical therapy. 

Operative Procedure 6nd /’indijigj at Operation — The procedure m op- 
erative surgerj* in these thirty cases included debridement of the wound with 
extension of incision of the scalp in such manner as to allow for adequate ex- 
posure and for closure of the scalp without tension Because of the nature of 
the skull fractures in these eases and the presence of infection, debridement of 
the skull was done somewhat diffeiently than is usual m the care of fiesh in- 
juries Through a burr hole placed about 2 cm from the peripheral extensions 
of the fracture, a rongeur was inserted to remove a circular section of hone 
surrounding the fractuie of (he skull (Fig 1), Often there was low-grade 
osteomyelitis of the skull This technique affortlcd excellent exposure for 
determination of the extent of intracranial injurj’ and infection In some eases 
fragments of fractured skull were depressed but the dura mater was not pene- 
trated. In others the dura wa.s perforated and fragments of bone were deep in 
the subcortical area of the brain. The degree of injurj* to the slnill varied from 
small perforations of 1 cm. in diameter, to lai^, stellate, comminuted, depressed 
fractures. Removal of the calvarium was limlteil to the extent of the fracture 
of the inner table of the skull. As in depressed skull fractures caused by injury 
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in cirihati life, the fractures of the inner taWe of the slcall romtnonly were more 
cxtensi\c than those of the outer table Reeausc of infMtion of the skiitl it was 
necessary in several eases to remove the bone well beyond the area of fracture. 
In eases in ivhieb the dura hail not Iteeri perforated, an abscess of the epidural 
spaee usually was found At oi»eratKm abvesses wen* isolated hj poekini; thin 
.strips of iodoform paure into the epidural spare about the marpms of the Fmnj 



defect In such c.iscs the diini was not opimsl The woiukIs were closed loosely 
around a soft rubber liilx' which was places! as a drain la cases in irhieh the 
dura had been penetrated, a fairly eonstant pattern was foiiml Through the 
dural defeet there was .s papilhs-lihc projection (Fip. 2) This w.is eompo'cd 
of detached frapments of hone, noerotie eerebral tissue, clotted blood, hair, 
foreign material and pranulation tissue. In most cases the dura and the pia- 
arachnoid were adherent to the eerebral cortex adjacent to the perforation of the 
meninges After the dura was incised cireumfercntially around the defect, the 
torn and infected nieninsres were dissected carefully off the cortex exposing the 
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iite of the injury to tlie brain. The subdural space « as then sealed off by iodo- 
form gauze packs or by electrocoagulation The papilla and the center of the 
injured area were then excised using the elcctrosurgical knife. Pus, mdriven 
fragments of bone, necrotic cerebral tissue, blood clots, and foreign material 
were removed by gentle suction and irrigation The abscess cavity in the tract 
of the missile always contained the indnven fragments of bone. Commonly 
the missile was at a distant site in the brain or liad made its exit from the skull. 
Let us visualize the effect of the missile Its first impact perforates the skull 
carrjing many small fragments of bone before it The resistance offered by the 
cerebral tissue .cau-ses these fragments to lodge m the subcortical tissue while 
the missile continues onward At operation the cavity was unroofed and effort 
was made to remove all of the fragments of bone without breaking through the 
wall of the abscess JletaUic foreign bodies were not removed unless readily 
accessible. The scalp was closed loosely about a soft rubber tube which extended 
into the abscess. 


InfMcraiual abscess (epidwra), cortical, or siibcorticjl) was found in fwenfj- 
fi\e oases neport of the l>aeleriolog\ of these absec-sses is given in Tabic I. In 
four cases local cerebral necrosis was found In one ease there w.is a compound 
depressed fracture of the skull without assoemted intracranial infection. In all 
eases It held true tliat lesions manifested bj juralisis were in the region of the 
motor strip or pjramidal tracts In those cases in which the lesion was mani- 
tested only by the signs of increase*? intracramat pressure, abscesse.s were in the 
silent areas of the brain In two cases in which a visual defect was the only 
itiiliention for operation, the lesions wore found in the occipital lolie. 

raslopcrathc forr.— Therapy with sulfadiazine and penicillin was con- 
tinued after operation In addition, the abscess cavities were irrigated every 
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iij fiviJtan Jife, the fractures of the inner fahle of the sknti commonly \\ere more 
t‘xtcn5i\c than thasc of the onJer table. Beeanse of infection of the skull it was 
ncccssarj in sesernl cases to r.nno\e the lione well beyond the ana of fracture. 
In eases in which the dura had not been perforated, an abscess of the epidural 
space usually was found At oi>oration abscesses were isolated by packing thin 
strips of iodoform game into the epidural space ahonl the margins of the l-ony 



defect In such lascs the dura was Turt opened The wounds weu' closed loosely 
around a soft nilibcr tube which was placed a-s n drain. In cases ill which the 
duia had hcon penetrated, a fairly constant pattern was found Through the 
dural defect there was a papilladike projection (rig. 2). TJiis was compo--ed 
of detached fragments of Imne, necrotic cerebral tissue, clotted blood, hair, 
foreign material and granulation tissue. In most cases the dura and the pia- 
nrachnoid were adherent to the cerebral cortex adjacent to the perforation of the 
meninges After the dura was incised circHDifercjilially around the defect, the 
torn and infected luciiinees were dissected caiefully off the eorte.x exposing the 
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CASE 

MAJOR ISPICATION FOR 

OPl RATION 

nSDlNCS AT OPlnATIOV 

ItESCLT 

21) 

No coa'titullonal or lo 
cttliiing signs, in 
fected wound 

Depreseeil fracture of poMpanotal 
region with laceration of dura 
amt brum; indmrn lionc frag 
ment*. brain iiecro<i<. left 

Complete recovery 

21 

No coDstifufional or i« 
fsliiing ngn«, in 

Dqirciwrd fraetare of fnmlaJ bone 
with oateomyeUtia ami epidural 
abweaa, right 

Complete reeoiery 

22 

No constitutional or lo 
calitmg Aigni, in 
fectrd wound 

No constitutional or lo 
cnliiing aigna , in 

Deprcaacd fraclarc, epidurni nli 
rce'S pATietal region, left 

Complete recoverj 

2T 

Depress fruelure, epidurni nli 
Rcess, poatparietal region, right 

Complete recovery 

24 

No con»titutional or lo 
cnliiing Aigna, in 

Depressed fracture, epidurni ab 
sees*, parietal region, right 

Complete recovery 

-0 

No conAtitutionnl or lo 

fcctcd wound 

lluge depressed fraeturc of occip 
■lal, temporoparietal and frontal 
bones, epidurni abscess, riglit 

Complete recovery 

2Q 

No constitutional or lo 
ealiaing aigns, in 
fected wound 

Depressed frneinre. epidural ab 
scess, frontal region, right 

Complete recovery 

27 

Defect of usual red 
diomoDTinoua) 

Necrosis of brain, oecipitnl region, 
left 

No change 

28 

Partial blmdnesa; eon 
vulsive Kiauret 

Small fubcortieal nbsce«$ and epi 
dural abscess, occipital region in 

Sv’izures relieved, no 
improvemest In 

2!) 

Signa of meningitis, 
paralyeie of both low 
er extremitiea , eemi 
conaeious, apUaeio 

Depressed fraefuro, huge sub 
cortical abscess ruptured into 
lateral ventricle, suppurative 
meningitis, frontoparietal re 
gioD, left 

Died 


Qeneralized coneuUnv 
eeizuren, no localizing 
signs 

Through and tlirough wound of 
both frontal regions, huge ab 
SCCS8, left frontal iobo ruptured 
into lateral ventriele, suppura 
live meningitis 

Died 


two hours through the drainage tube using solution of penicillin (250 units to 
1 cc.). Increased intracranial pressure was relieved by repeated spinal punc- 
tures. Fluids were not restricted Drams were left in place for five days after 
operation unless there were signs of cortical irritation In three cases the oc- 
currence of Jacksonian epilepsy necessitated the rcmosal of the drain. A detail 
of great importance is the early institution of physiotherapy to the paralyzed 
extremities In some eases electrical stimulation of the affected muscles was 
used Patients were encouraged to get out of bed as soon as their general 
condition and their stioiigth permitted Occupational therapy and recreational 
therapy were employed while these soldiers awaited transportation to the United 
States. 

Results Folloiving Operation. — Of particular interest are the clinical results 
following operatise surgery. Five of the nine patients with hemiplegia (Cases 
1 to 9) recovered completely from paralysis and two were greatly impro\ed. 
Only two were unimproved. The two patients in whom there was paralysis of 
the lower extremities (Cases 10 and 11) recovered sufficiently to walk out of the 
hospital unassisted by braces. In ses’en out of eight eases in which operation was 
performed because of signs of increased intracranial pressure (Cases 12 to 19) 
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tJure wnswiiii-I.to Tho liaMh (r«sc 10) nwM*nHl i-liAsicaHv 

».nt iiunlal rctiir.hlK.n j.ors5Hti.l «*oihj.|.|p rtcoury followed in seven rases in 
wlilch Minr.-rs was earned »iii 1-e.niseof itifeft.Hj wntjjidv ovrrlvin? a deprtswl 
fr.ietiire i Tav-s id tn ifi). Two patJuiN m wliom i),e injury was (a flie occipital 
l..l>e ((-uses 27 and 2 ^, fa,Ie,J ,o Ojon impairment In two patients in whom 
een l.ral al.se.-vs had perforated into the Jai* rai teniru h of the hmin the patients 
Mifciunlicd d.-spjie drauiat’o of tlie niewxvs (Cas.-s 20 an.l 30). 

A swmman <.f r< suits f.dirtwinsr '‘iMmUofi for the late «e.iiiciae of gunshot 
u.uind of the li<-.sd sh.tws that ..f tJu-x> fhirli eas.^,. sitte. n patiitits roeovered 
mtipl.fdj, file show..} .frnmatir impmicm.ut. thris- inii.n.MsI, four faiW 
tr. ifripruw, and two .li.sl Tal.le tf arv lislw! for .neli tlidiiidiml eas.' the 
iti.lieatu.ns fur openiliou. ih.* fin.ln.ss at tlie o|w«mtirii: table, and the resulta at 
the t»ni«‘ tiie patients etiiharLed f«r the I'liil.sl States 

In tills lirief pr. seninti.m iio nttempt is m.ide to disetivs each eav- in detail. 
Since tliesi .as.-* fall ruiiudilj into mx gn>u|<H. exemjdarv ease nports tire pri- 
st tiled t'asev arc iiumUr.sl nerurdiiit; to Iheir sisjuene.* in Tal.le II. Pases J 
to 0 are tli.isj. Ill which hemiplegia was foiind m asMS'inlioii with nl'sfssss of the 
pnri.tnl nn.i of th.' hraiii TU. following ejiv njs.rt is lipieal of those in this 
group, with hemi|ilegia and npimsia due to sulssirtirnl nWiw of jssrictal lolio, 
funttiius Cl rrlin siirgi<-al drnituig. forts • ludit d,ass. after iitjur.i. wound healing 
1)^ skill graft, nii<1 rcsjuTi fn>ni piralisis and aphasia 

1 irr j Tins III* ra*e of • JX sear oil. wtoi* »eri;s«nt is the Intistry who «a« 
«<>QB.!e<l IQ QriiuB ,V<iT It, I'ltl. tt (^Tie. |*liilip|,iBe Ab rnriBt n.*eKifte gnn t.uUet 

rnterpii die Wi pfloedl regicn uf ih* stutl Bn-t nis.le ut eiii tlimifli t2t« froalBi kre*. Va 
eper%uti‘ i/mimest IbU t«sa coea >a tie fer«»e>l am h'/vorl* UheBinl Ibat eoIfailiaiiBe 
Bint peOirilliB ba I tss-B gtren t.-r ten i-tiAt t» Brrosl *l Ikit grDerkl hnsinta) ob IVc. 13, 
1911 KxltniBalioB rereBle.] • Kft ■errBs'ioQs ahitr kbo TrmiierBture «B» 101* P.} puli«. 
llrt. respirBliiWs, 25 , I tooil ptessure. 130 so. ns) llnast eeltj, I, BOO, 000} white Uoo-l tellv . 
I2U‘>'I. I ejnoKl-’lpin. 45 f-rr rrtil Tl* |«t>rnt rs-ponOe*! lo simple romiruiBil*. The pbisH 
eesr of the timlisl nognl of rntr; ns* .ii.e It' left |s.rirlo o ripitkl recinn. IB fa henioirtie 
•tBplisloenrrus was reFnTrre>I on ruidjie »f IAkIi srttnw pus abu-h itnusCil fron (be Iroun't. 
Tli« f finfegrapli ll'is T/ .fem-Bslralr* that Ihr nu'-Liaegus t.oljel enlensl the Jefl jwnsfo- 
oivlpiiu region (rBirne.) Il,r Irfl .rrelrat hemo] I ere. ant ma-te lit exit from the rkull in 
Ihe left frnRIal regii.n Thr.sish lhi« emin-l neeftUie, pulsnung, rerelifal tivue protraJeJ. 
Uoentgen.iRranis c Tig 4 i clenumstTate-l Ibe eslen*ne tne^tiag t/pe cf frarlure of ihe left 
.eripital, parietal BS't fronlsl teinrs The heail an-l tanjrs were norniM. There «a» Mine 
Blslominnl Jufcnti.m .XesiroIngK exanuoation reseaW renieal rlgitif.r. The pafJeot wal 
ri.miMeiy aphasir There na. parat««>< of (he rtght faeial B. r»e (eoBlniJ trfe). Vwjon 
e«ulj ant t-o le»l<sj ealjsfaelurij/ )•^ght benuplegia *a» inaaife»le>l hy flamJ paralrrix of 
tho right upper extremily bb<I rpseli'My »Uh weBkaee* of tho tirM loser exlremity. Itf 
Hexes were hyisrtirtoe un t.o!h ei.le- Pu*tBine,| anhlc elnnos in I RshiBrki refiexes were 
elicilol bilatefBlly hpinal Cap June at llie tinio of B.lmissioB reveale.t onrnial epinat fluid 
not under inrresre.1 preMure The patient wa* irealM wrfh iBtrBTTOous fluide, IransfiisfoM of 
htoo.!. Bad petUfiiiia ifltramuseularly BBd lalratherafly. There wa* gradual imprornaeat »n 
tho general tonJition (hough he rrmaiBisi ia a aeouecioviuu* aUte Ad Bh»ee«s of the acalp 
iJeeeJoped id the left frontal regwo Thia wai laeised and draioe-l A few Jnya later the pa 
tient had a generalii.sl eon\-ul«ite ariiarB foRoireO by eopious drainage of pus from the woua I 
of tho left froatal region The paiieat'a general eoadilloB BRaia improi-e.!. At operatioa oa 
Jianary 5 (forty-eight dayt after myary) tk* wound of exit wa* exeised Bad rererai large 
fragmenta of bone were reinoeeJ The neeroCie eerebral ti*«a« wa* remoeeJ from the /ronut 
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ihc of the Rroup, with tlepicsscd skiilt fracture without localizing signs but 
w ith large infected w ound and cxlraduml abscess, follows : 

Case 23 — This 21 3 ear old >nf»ntr>®““ "a* nonoJed »n action Ij) nn enemy shell frag 
ment Feb. 10, 1943, at Luron, Philippine Ishnds There was no primar)- operatire treat 
ment The patient iias transported to Hollandia, New Guinea, ms hospital ship, arniing at 
this general lio'pital Feb 23, 194J The patient was ambulatory and felt quite noil. Tem- 
perature, pulse, and re«pira1ions were normal Physical examination reiealed nothing of 
importance siro the wound of the head. There nas an infected, granulating wound of the 
right parietooccipital region. The wound iiiea«ured <> by 3 cm. Its surface was covered 
with a drj- crust under which there was necrotic soft ti«sue A depre««ed fracture was found 
on exploration with a blunt m^trument Apparently this ovoid wound repre«erled tha con- 
fluent points of entry and exit of n mmite which had struck the skull tangentially. Xray 
examination revealed an extensively eomminutcd, depressed fracture involving the frontal, 
parietal, and terapoml bone* At operation on Feb 27 (seventeen days after injury) it was 
revealed that despite the extent of this dopres-ved fracture, the dura had not been lacerated 
There was a large extradural collection of pus and grnoulation tissue .411 depressed frag 
menta of bote were removed The wound was sutured loosely over a soft rubber tube througli 
wluch irrigation with a solution of penicillin was earriei! out. The tube was removed on the 
fifth day after operation The patient made an uneventful convalescence and embarked for 
the United Stales on March *, J943. 

ObsemtioJi of the Ihirt.v patientv iHolittletl in this Jtj>orl hns established 
the iinprcision that cerebral infection following war wounds of the head tends 
to localize, often forming an abscess about the indrivoii fragments of bone. 
Experience with this small group of cases docs not warrant conclusions as to 
whether or not tlicrapy with sulfonamide drugs and penicillin fn\ora this local- 
ization Cases 29 and 30 bring attention to the fact that although cerebral 
abscesses due to missile woumb tend to localize, it does not follow that these 
abscesses will remain limited m size These two cosc.s are discussed together be- 
cause both are examples of fatality due to rupture of cerebral abscess into the 
lateral ventricle The relatively slow development of abscess following war 
wounds of the head may allow for firm healing of wounds of -scalp and skull 
before the pressure within the abscess reaches its highest point Consequently, 
rupture into the latcrsii venfrieJe maj be expected In neglected cases The 
following case report is given as an example, with meningitis due to rupture 
of a subcortical cerebral abscess into the lateral ventricle ; death 

Case S9 — Tbit S3 year old private of the eagiaeering corps was wounded by a shell 
fragment on Feb. 6, 194S, in Luzon, Philippine tslands Ilebriilenient of the skull and scalp 
uidi primarj- future was doce at an erscustioD hospital eight hours after injury. The patient 
was admitted to this hospital m entieal condition on March 28. He was semieon’cious and 
febrile There was marked cervical rigidity Temperature was 100* F ; pul«e, SS, respira 
tions, 18, blood pressure, 120/85; red blood cell^ 3,000,000, white blood cells, 16,000; liemo 
globin, 62 per cent Through a defect of the skull and scalp jn tlio left pnneto trootat 
region, necrotic brain fungus presented There wax paralysis of the seTentli nerve on the right 
side (central type) and there was divergent aquiot There was flaccid paralysis of both lower 
extremities and urine was overflowing from the distended bladder Spinal fluid was eloudy 
and the pressure was 180 mm. Boenlgenograms showed a defect of the skull in the left 
parietal region Treatment at first was by means of supportive inea«ure». Penicillin wns 
given intrathecally. The clinical records were inadequate but it was apparent from the 
surgeon’s note that debridement of the sealp and skull had been carried out but that the 
meninges and brain had not been disturbed nt the primary operation. When, therefore, five 





.-’-ri'* *’*! * group of cases in which, in the aWnee of 
f ‘ <jTi> 'unrirsil exploration wa-« n«-i<'arj l•oeau«e of 
• '■ j ..j. iJcpre^il skull fraetuivs. Fimlin^s at operation in 
'■ ’ ftit'oTTs: epidural ale.eess, fi\e cases, epidiinil abscess 
^:1I. otic ease, eerslitol nccrosU aluut imlnven fras- 

* ■ li of th<^ patients made an nneventful reeoverr 

' , / infected wounds elevation of the depres^ 
id with penicillin A case report representa- 

' ^ 
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by tangential impact from the inis*ile Neurologic examination reiealed that there was no 
disturbaneo of function of the cranial nerres. Sensory examination was normal except for 
hypesthesia over the right foot and hypesthesia of the left foot extending up to the middle 
third of tlie left leg. There was paralysis of both feet Babinski reflexes were present on 
botli Bides The patellar and Achilles reflexes were lijperactire on both sides There was sus- 
tained ankle clonus on the right Neurologic examination was otherwise normal. Roentgeno- 
grams showed a depressed, comminuted fracture directly orer tlie median sagittal suture of the 
skull. There were no retained foreign bodie« Photograph of lateral x ray Men of the skull 
IS shown m Fig 5 Transfusions of blood were giien and therapj nitli penicillin was con 
tmued At operation on Oct. 30, 1944, tea days after injury, the infected wound was excised 
and the depref«ed fractures of the two parietal bone«, near the medial Bagilla! hne of the 
skull were exposed. Depressed fragments of bone were removed There was an epidural 
ab«ce«s oierlying the longitudinal 'inu« The dura mater bad not been penetrated The 
epidural space was protected from the abscess by tinn strips of iodoform gauze packing and 
the wound of the scalp was closed about a soft rubber tube Hemolytic Staphylocorm aurevi 
was recovered on culture of the purulent exudate Po«toperatixcly tbe wound was irrigated, 
every two hours with penicillin solution (250 units per cubic centimeter) Tlie iodoform 
piuzo packs were removed on the fourth postoiierati'C day and the tube was removed on the 
fifth day The wound healed by second lutenlwn Tlve paralysis of the feet gradually dimin- 
ished and the patient was able to walk on December 5 Mu<cle training was instituted end 
the patient embarked for the United States on December 1<) At that time he walked nn 
8«si«ted There was residual weakness of the tibiali* aoficus group of muscles on the left 
and paresis of tlie plantar flcxor» on the right 

Tn eight patients (Cases 12 lo 19) tlie ohmcai pietnn’s tvoi'c similar in that 
the siffnifieant physical stjfiis referable ly nicrcjscd iniraorantnl piessure were 
the findings on ophthalinoloRic examination In these eases the areas of eerebral 
necrosis or absecss ncre located cither in the frontal or in tlie occipital lobes 
In three of those patients there were sijms (other than choked discs) of ineronsed 
inlraoranial pressure Clinicians were impressed with the fact that m scteral 
eases in which large absces-ses were encountered, the presenee of blurring of the 
optie fiindi was the sole ctinieal sign wbioli iiidieated that an intraernmal lesion 
existed Of the eight patients in tins group, seven recovered completely follow- 
ing operation The case history of one of these patients follows, showing drowsi- 
ness, respiratory depression and choked discs due to siibeoitieal abscess in the 
paricto-occipitnl region, stiiTiieal drainage fifteen class after injury , and eom- 
plrto recovery 

Casr 18. — This 19 year old while infantryman was woud.Ic.1 by fj-ngment* of ii Innd 
grenade on Pec. 10, 19H, at fvcyle, niilippine I«lxnd-. lie was transporteil to Ilollmdia, 
New Guiiicn, by ho-piTnl »bip arriving Decemlier 21 Tlirri- lisil licen no operative Burgicnl 
treatment rcnicilliu had l>cen pvm for right dxye prior lo ndnii-cion to tins general ho-pi 
lal. lie wa« ambuUtorj Iml compHiaeil of left parietal licndvche Temi>crnture was 
fos* p, pul«c, CO; respiration*. So. htooj pre-rare, 150/85; red bloo-I cell*. 3,5n0,0O0; 
while blooil cclN, 12,500, bemnglobiD, 80 per crut Tlwrc wn* an infecte<t wound with drain 
ing Binu* over Ihe right parietal region of the ecalp X ray examination rcvcnlcl n j>cr- 
foratcl fracture of the rkull in the right occipital urea, a clu-ter of email comminutcl frag- 
nicnt* of l«5ne in Ihe occipital regioo of the right evrebral liemi«plicrc, an 1 a metallic foreign 
t"*ly (1 cm in diameter) in the eubManco of IIm* brain in the left pirieto «-cipital area. 
\\ ilhin eixtecn hours after admi-cioD, this pxtmit Irfvame incrn-inglv drowry The polce rale 
•Iroppeil to 51 and the rv-pintlion* lo 12 |ier minute. Npiaal fluid pre—ure na* 23*1 mm. 
l>.raaiaie« were normal and the (laid was clear. Neurologic pxaniinatinn was negative rare 
for lh« finding, on o|hthalmo1ogic naminaiMm. iv.u, oitie .J,*-. were chokM Hawsl on 
circTienee with earlier cawt the al/see.* wa* prenmC'J lo ja the right occipilal J"he een(er»-J 
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lobe using the electrosurpcal unit The tract of the mi«ile svas probed and a large fob 
cortical absce's wa« enconntered directly niider the motor strip. The cavity was irrigated 
with pctuciUin and the wound of the scalp was closed loosely about a soft rubber tube which 
extended into the absce«« After operation the patient regained conscionsne*3 and the gen 
eral condition improved rapidly. For the first few day* after operation the abscess was ir- 
rigated every two hours with peniciiiin solution (250 units per cubic centimeter). The hemi- 
plegia dirainished and on the twenty fifth day after operaton the patient was able to walk 
with assi-tance i thick split graft was applied to the wound of the forehead on February 
25. The patient regained motor eontrol of the eTtremilies The facial parah«is diminished 
Speech returned -lowly In tlie postoperative care of thi- pjtient intensive phvsical therapy 
was given to affected mu-cles and speech traming was emplia-ized .kt the time of evacuation 
to the United States on March <1. I94>. he eonlJ talk in simple phra-es and walked aboot 
without as-i'tance 


There were two patients (Cases 10 and 11) m tthom there was paraljsis 
of the lower extremities diie to depressed tracture in the region of the vertex of 
the skull, with epiduial aliscesses overljing the longitudinal sinus and the upper 
portion ol the motoi strips on liolh sitles Both of these patients recovered 
from paral.vsi3 following elevation of the fracture and simple drainage of the 
abscesses An cicmplarj" case lecord follows, in which there were paral.vsis of 
both feet due to depressed fracture over the lertcx of the skull with epidural 
abscess, surgical drainage ten daj*s after injurj, complete healing of the uound, 
and reeoverj from paralysis. 



Case 10.— This 19 year old paratroc^ was wounded in action by an artillery shell 
fragment on Oct. 20, 1944, at Leyte, I%i]ippme Island- Xo operative treatment wa- given 
m the forward area. The patient was evacuated bv LST and arrived at this ho-pltal ot 
O etober 23. PenicUlin had been given intTamn-cnlarly while en route Examination revea 
a weC-developcd, malnonnshed, pale, white man who was con«cious and mentally alert. Tem 
perature was 99* F.; pnl«c, 85, re-pirations. 19, Wood pre-sure, 120/80, red blood eell^ 
3,000,000, white blood eell«, 10,000, and hemoglolMii, 60 per cent. The heart, Inngs, and a 
domen were normal. Examination of the head revealed a dirty, infected wound over the vertex 
of the skull through whieh a depressed fractnre of the skull could be seen. The furrowed 
wounds of entry and exit were confluent Appamitly the fractnre of the skull had been eaused 
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live of tlio Rronp, ^\ith depressed skull fracture uitliout localizing signs but 
with large infected wound and extradural abscess, follows- 

C\SE 25— Tins 21 je.w old jotantryman na« wounded »n nction ly nn enemy shell frag- 
ment Fob 10, 1945, at Luion, Thdippme Islands There was no prunary opernli^e treat 
ment. The patient was transported to HoIIandia, New Guinea, via hospital ship, arriving at 
this general hospital Feb 25, 3945 The patient was ambulatory and felt quite wel). Tem- 
perature, pulse, and respirations were normal Physical examination revealed nothing of 
importance saia the wound of the head There was an infected, grnnul.iting wound of the 
right paricto occipital region The wound measured 6 by 3 cm Its surface was covered 
with a dry crust under whicli there was necrotic soft tissue. A depressed fracture was found 
on evploratiott with a blunt instrument Apparently this oioiJ wound represented tha con- 
fluent points of entry and exit of a missile which had struck the skull tangentially. X-ray 
examination revealed an extensively comminuted, depressed fracture involving the frontal, 
parietal, and temporal hones At operation on Feb 27 (scienleen days after injury) it was 
revealed that despite the extent of this depressol fracture, the dura had not been lacerated 
There was a large extradural collection of pus and granulation tissue All depressed frag 
rnents of bone were removed The wound wns sutured loosely oter a soft rubber tube through 
which irrigation with a solution of penicillin was earrieil out. The tube was removed on the 
fifth day after operation The palienl made nn uneventful convalescence and embarked for 
the United States on March 8, 194S 

Observation of the thiity patients mcUulcd in this lOjiort has established 
the impression that cerebral infection following war wounds of the head tends 
to localize, often forming an abscess about the indiivcn fragments of bone. 
Experience with this small grotiji of coses does not warrant conclusions as to 
whether or not therapy with sulfonamide dnigs and penicillin fasors this local* 
ization Cases 29 and 30 bring attention to the fact that although cerebral 
abscesses due to missile wounds tend to localize, it does not follow’ that these 
aliscessos will remain limited in size These two eases are discussed together be- 
cause both are examples of faCaHty due (o rupture of cerebral abscess into the 
lateral ventricle The relatively slow development of abscess following war 
wounds of the head may allow for firm healing of wounds of scalp and skull 
before the pressure within the abscess reaches “its highest point Consccjuently, 
rupture into the lateral ventricle may be expected in neglected cases The 
following case report is given as an example, with meningitis duo to rupture 
of a subcortical cerebral abscess into the lateral ventricle ; death. 

Case 29. — Thi* 23 year old private of the engiueenng corps was wouuded by a shell 
fragment on Feb 6, 1915, in Luzon, Fltilippine Islands Ddhridement of the skull and scalp 
with primary suture was done at an evacuatioa hospital eight hours after injury The p-itient 
lifts admitted to this hospital m cnfical comlition git Jfareli SS. Ito was semiconscious and 
febrile There was marked cervical npdity Temperaliire was 100* F; pulse, 8S; respira- 
tions, 18, blood pressure, 120/85, red blood cells, 3,000,000; white blood cells, 16,000; liemo 
globin, C2 per cent Through a defect of the skull and scalp in the left parieto frontal 
region, necrotic brain fungus presented There waa paralysis of tlie seventli nerve on the right 
side (central typo) and there was divergent squint There was flaccid paralysis of both lower 
extremities and urine was overflowiag from the distended bladder Spinal fluid waa cloudy 
and the pressure was 180 mm. Roentgenograms showed a defect of the skull in the left 
parietal region Treatment at first waa by means of supportive measures Peniciilm was 
given intrafhecally. The clinical records were inadequate but it was apparent from the 
surgeon’s note that dfbridement of the sealp and skull had been earned out but that the 
meninges and brain had not been dislorbed at the primary operation. When, flicrefore, five 
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about llic iiidriTPn rliips of bone father than on the o[>i>ii«ite side where a metallic fragment 
liad lodged On Dccemlier 25 {fifteen daja after injoij) |he wound of entrsBee orer the 
right parieto oecipit il area nas excised and a circuhr section of 'hull surrounding the per 
foration was remoied The tjpical papilla like projection, eoniposed of granulation tissue, 
clotted blood, debris, netrotie brain and hair, projected from the torn dura mater to plug 
the perforation in it and in tlie skull Tlie dura mater about the papilla was excised. The 
epidural and mlxiural space'* were senieil with the eleetrourgical unit Thirty cubic centi 
meters of thick, jellou pus were eraenateil from an at>-<e«s deep m the subcortical area of 
tlie right occipital lobe IlemoKtic staplitlorocros na* recorered on culture of this pus 
Along with the pu«, numerous small fragments of bone were reniorcj from the nail of the 
abwss The opcrutiio fintlings ttere tjpieat of the cases in niuch cerebral nhxce«s derclops 
after injury by a ninsile Apparently the missile perforated the skull carrying befare it a 
cluster of bony particles iihicli lodged m the path of the metallic fragment at a depth of 2 
to 3 cm below the cerebral cortex Tlie missile progressed onnard, coming to rest in tie op 
po’ifo eerebral hemisphere or making il« exit from the skull, depending upon the force of 
Its unspent mciTnenlum In this ea^e the abscess canty was unroofed anil the wound was 
irngnted With penicillin sulutiou. The »culp was sutured !«> tly ubojt a «oft rubber tube 



Fig 0— Front and stile views of skull sbowtue Indrlxen frauments of bone about which a 
subcortical abscess was centered 

As soon as the pus had been evacuated the patient became talkative and stated that the head 
ocho Ind been reboed Postoperative therapy was earned out (as in Ca'cs 5 and 10 reported 
preiioush) Tlie patient made an uneventful recovery The optic fundi were normal and 
vision was unimpaired si the time of embarkation to the Inited States on the thirtieth day- 
after injury 

Cases 20 to 2C compnsed a group of cases in which, in the absence of 
neurologic or localizing signs, surgical explordtion was nccc-tsarj because of 
infected wounds overlying depressed skull fractures Findings at operation in 
these seven cases were as follows epidural absecss, five cases, epidural abscess 
with osfeomjehfis of the sKtiH, one ease, cerebral necrosis about indritcn frag- 
ments of bone, one case All of the.se patients made an uncvenlftil recoxerj- 
following excision of the ebronicallj’ mCected wounds, elevation of the depressed 
fractures, and irrigation of the wound with pemdllm A case report represenfa- 




AFFERENT CONDUCTION VIA THE SYJirATIIETIC GANGLIA 
INNERVATING THE EXTREJIITIES 

FU^KCIS D Tl»RE«W«i, M D , \V\SUIST.TOS, D. C 
(Trom rte D?;)nr»m?7iJ ©/ AMttomy, Georgetoan rimcrsifj) Scfinot 0/ 3Ifrfin«eJ 

W HILE tlieie is a general denial (hat afferent sensations arc transpoiled 
via the sjTnpathetic innervation of the extremities, experiments conducted 
for the purpose of establishing the existence of siicii patiiways continue to be of 
great interest. A physiologic demonstration of afferenr^ within tlie gray rami 
eomnnmieanfes and the sympathetic ganglia mneriating the extremities will 
eliminate much of the confusion which exists in our knowledge of pain 
conduction 

This paper deals with afferent coiidoction in the spinal nerve below tlie 
gray ratal coranvunicautes to the cord m the region of the lumbosacral plexus. 

REMEW 

Ransom and Billingsley’ have described Iwth myelinated and unmyelinated 
fibers in the gray rami communioantes of the cat Kiintz and Farnsworth,* 
stud] mg the sympathetic trunks and gray rami commumeantes in the cat, stated 
that certain fibers in these struetures supplying the extremities must be regarded 
as afferent from an anatomic standpoint 

llooro and Singleton* showed that the arterial injection of lactic acid is 
intensely painful to animals after a sjmpalhectomy, and the majority of wotkets 
feel that sympathetic ganglionectomy does not interfere with afferent sensations. 
f5ince Moore and Singleton also were able to show that there is no painful re- 
sponse following section of tiie peripheral nerve to the part, the conclusion was 
drawn that the blood vessels receive their sensory supply from the peripheral 
nerves and not from the sympathetic nerves per se 

The present concept of vascular innervation of the extremities is based on 
the results of tins work and is as follows' All the vessels and pilosebaceous 
apparatus of the extremities receive innervation from tlie pcriplicral nerves with 
efferent fibers only from tlw sympathetia ganglia These fibers entet the petipb- 
eral spinal nerves by way of the gray rami eomniiinicantes Consequently, the 
explanation of the relief of pain, m a human being, following sympathectomy is 
that vascular spasm is relieved by sympathetic interruption. 

dc Takats,* however, demonstrated that in many cases of causalgia there is 
no vasospasm, but rather there is vasodilatation In the presence of vasodilata- 
tion, the benefit obtained by sympatheetomy cannot be explained on the basis 
of the concept stated previously. 

Livingston’s® theory of intcmunciary neurons within the spinal cord is 
generally accepted os the explanation of the good results which follow sympa- 
thetic interruption, although actually the procedure remains on an empirical 
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AFFERENT CONDUCTION VIA THE SVSIPATIIETIC GANGLIA 
INNERVATING THE EXTREJIITIES 

Francis D. Tjire^dciiJj, Sf D , W^'niiivatox, D. C. 

(From Ihe Dtparimtnt of Aa«lony. Ceorgttoun VnitiftKy Fehnol of ^edtctne) 

W HILE there is a general denial that affeieiit sensations are transpoited 
via the sjmpathctic innervation of the extremities, experiments conducted 
for the purpose of establishing the existence of such pathways continue to be of 
gi-eat interest. A physiologic demonslratjon of affcrcncy witliin the gray rami 
eonununicantes and the sjmpathetie ganglia iiiiienating the extremities mil 
eliminate much of the confusion which exists in our knouledge of pam 
eonduetioTi 

This paper deals mth afferent conduction in (he spinal none below the 
gray rami communienntes to the cord in the region of the lumbosacral plexus 

BRvrcw 

Ransom and Billingslcj* hove dcsenbed both myclinntcd and unmyelinated 
fibers in the gray rami eommunieanlcs of the cat Kuntr and Farnsworth,* 
studjung the sjmpathetie trunks and gray rami oomnnmieantcs in the cat, stated 
that certain fibers m these structures supplj mg the extremities must be regarded 
as afferent from an anatomic standpoint 

liloore and Singleton* showed (hat the arterial injection of lactic acid is 
intensely painful to animals after a sjmpathcctomj*. and the majority of workers 
feel that sympathetic ganglioncctomy does not interfere with afferent sensations. 
Since Moore and Singleton also vverc able to siiovv that there is no painful re- 
sponse following section of (he peripheral nerve to the part, the conclusion was 
drawn that the blood vessels receive their sensory supply from the peripheral 
nerves and not from the sjTiipalhelic nerves per sc. 

The present concept of vascular innervation of the extiemities is based on 
the results of this work and is as follows All (he vessels and pilosebaeeous 
apparatus of the extremities reeewe mnervatioii from the peripheral nerves with 
efferent fibers onlj- from the sj-mpathctic ganglia These fibers enter the periph- 
eral spinal nerves by way of the graj- rami communicantes Consequently, the 
explanation of the relief of pain, m a human heing, following sympathectomy is 
that vascular spasm is relieved by sympathetic interruption 

de Takats,* however, demonstrated (hat in manj eases of causalgia there is 
no vasospasm, but rather there is vasodilatation In the presence of vasodilata- 
tion, the benefit obtained by sympathectomy cannot be explained on the basis 
of the concept stated previously. 

Livingston’s* theory of internunciarj' neurons within the .spinal cord is 
generally accepted as the explanation of the good results which follow sympa- 
thetic intetruption, althovigh actually the procedure remains on an empirical 
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basis 3ry experiments, I believe, tend to provide a more satisfaetorj’ explanation 
of the relief of pain afforded by ^mpathectomy, and, in addition, show that 
certain afferent impulses from the extremities are blocked by sympathetic 
ganglionectomy. 

There are visceral reflexes in the abdominal viscera which certainly are com- 
pleted ^yithout reaching the spina) cord,' but there is little evidence, up to the 
present, that similar reflexes of the extremities are completed outside the cord. 
Most anatomists find such a concept untenable because of the absence of actual 
and separate sympathetic nerves to the vessels and pilosebaecous apparatus of 
the extremities 
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Dogicl/ in ISSfi, slionwl that larfh motor and se?isorj- nerve cells are present 
in (he steliate ganglia of dogs, and he believed (hnt visceral refle.xes are com- 
pleted in the sympathetic ganglia 

Foerster and Gagel* maintained that pain impulses may travel by \vay of 
the sympathetic ganglionic chain and enter the cord through extrasegmental 
levels. Like Le Riche and Pontainc,* they believed that these impulses were car- 
1 ied to the ganglia via the perivascular plexii 

Since all sensation from the extremities travels by way of the pcriplieral 
nerves'® and since 3}Tnpathetic pangTioncctomy relieves pain in many cases, in- 
cluding those of vasodilatation, the nssunipljon that at least part of the sensory 
impulses arc relaycil to the sympathetic ganglia on tJieir way to the cord is 
justified 



EXrERIMEKTAL OBSERVATIONS 

In order to substantiate such an assumption, a preparation was made as is 
shown in Fig. 1. Following a preliminaiy removal of the sympathetic ganglia 
innervating one lower extremity, a bilateral posterior root section was per- 
formed to the extent that no fnrtber painful responses were elicited on the 
sympathectomized side. Since identical painful stimulation of the nonsympa- 
theotomized side produced a response manifested by kicking, one may lielievc 



SintGEKl 


that at least a portion of painful scasation travels b.r waj* of the sympathetic 
ganglia and enters the cord through etlrasegmenfal Icreh. The possibility that 
sensation had entered the eord ria the anterior root was recognized and a sec- 
ond preparation, as is shon-n in Pig 2, was made in order to prove this had not 
happened 

For this preparation unilateral sympathectomy was performed and bilateral 
section of both the anterior and the posterior root was done and was sufficiently 
extensive to eliminate response, on the sympathcetomized side, to the stimulation 
produced by the injection of lactic acid into an artery. Since the anterior roots 
were sectioned, response was necessarily demonstrated by blood pressure varia- 
tions rather than by kicking or other motion The use of lactic acid as a means 
of stimulation on the nonsympathectomized side, however, produced immedi- 
ately a sudden and marked fall in the blood pressure. This result demonstrated 
that \ascular reflex response may be completed entirely outside the cord, because 
with both anterior and posterior roots severed, there was no possibility that 
afferent sensations had entered the cord by those routes. 

Methods . — Tlirotigh the courtesy of the Georgetown Umrersity Depart- 
ment of Pharmacology, experiments were conducted on dogs in the laboratory 
of pharmacology during the winter and spring of 194G 

Don 1 — This >}og was u'«<t as a prrlxnutary esperimpM l.’sdrr nembutal and ether 
8oe*ttie«ia a ielt ermpslhMonir, equalir as cxieo'ire as the saereedisg oaf, irse performed 
, u-ing so Botenor retropentooesl appreorb Tbe isoooii wss rioted and tbe buibs) m 
MIuive<t to rerover Tea dart later tbis animal (a 4 monili old dog) was operated upon, is 
tbe prose po>ition under nemhutal and ether ane<the*ia, asd the rpmal eord was Mvered at 
the flrat lanl/ir The foot pad* were then rtimnlaied with flatse and the left (spmpathee 
tomirM) tide was observed to reael whereas the risht side did sot 

Duo S— Inder etlier sneMbe-ia the Ivft eympatlielie gaa^Iiosic chain Was removed, 
through a lunil'ar extrai-rritoueal approveb, from tbe fir*t lumbar •ympatUetic ganglion to its 
poni lu*ion A Htmnectoray vvns then performed from the eerond lucobar vertebra through the 
anterior one half of the taetal pHle The dura was opened to evpove the eord, and the poste 
nor root! of the fourth luralnr to the (bird *aeral were then sectioned bilaterally, at the point 
where sll filament* were united Imioedistelr oo eompletios of the cperaiion, stimnlation 
(flime of a Bassen burner) was applied to the foot pad* of the animal The right leg re 
aete>l at once with a mo>lerate kiching in**toii The left leg did not react at all 

Poo 3 — The experiment u«eil on l>og 2 was repeated and tlie fame re«ult was obtained. 

Dor, 4 Voder etlier nnes{be<ia n left lombar evmpa*^cctoniy Was done and the cord 

wa* exposed in the name manner a* m Dog 2 Both anterior and posterior nerve roof*, begin 
oing with the first sacral and proceeding candad and cephalad, were sectioned until no 
further twitching of the legs occurred <*ertt<m inetudcl aerie roofs from the fourth lumbar 
through the Hard sacral) The left JeinoraJ artery was then exposed, ju*t above the knee, 
and a cannula, pointing toward the heart, was plaeed id tbe artery The artery was clamped 
distal to the cannula. As toon os a prelraunary recording of ths blood pre»*nre was made 
on the kymograph, 10 c c. of a 10 per cent solution of lactic acid were injected rapidly into 
the artery, l>elow the recording cannula and damp («o that the injection could not directJ.r 
affect the pressure). Tbe solution entered the artery u the direction of the Eormal blood flow 
Xo ehange was noted in the bloo-l ;>re*siire dnnng a fifteen ««ond observation period 

Next the right femonl arterv wa* exposed eaiiaolated in the same manner, and 10 cc. 
of a 10 per cent solntion of lactic aeid were injected, below the cannula, into the artery 
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WrtlMft 0!v« fccon.l tlie blcigd pressure dropped as shonn to Fig. 3. The blood pressure thon 
begnn to rise e\enly and in fifteen seconds it Iiad returned to the bise level. The anirml 
«as tlien Oe“trojed 

The reaction of Dog 1 supported the obsetnations made by AVolf and 
Hardy’* that following a sjmpathectom} an exticmity, not otherwise dam- 
aged neurologicnlly. reads more sensitrvcly to theimal ehanges. A reason- 
able explanation of this occurrence, which will be alluded to again, is that 
cliangcs in the sympathetic afferenhs (which must be largely C fibei-s)** rendci 
the remaining central afferent fibers more sensitive to pain It is interesting 
to conjecture that this increased scnsitmty tnaj account for the intractable pain 
of certain causalgic stales, which have obviously diseased sjmpathctieally in- 
nervated organs Such phenomena arc in contrast to the condition seen in 
Raynaud's disease m which sympatheetoinv produces relief of vessel spasm. 



K 1 * 1 (l’r«i’i*fMtlon 11 — bl<MMi pr»>«ur< rhunc''* fftllowlnu lactic 
In Uic rlshl of nonaj mpivihis toinliod r<i>ionil acicf) No chvnsc ocfiirrul on llif 
tliccmmUicI) ilclf 
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COM Ml ST 

Svmp.itiietic affereiits from Ihe exlremitns are probnhiy similar in function 
to the visccroM-nsorv fibers in the splanchnic ininhs The localion of the cell 
body, liowever will be disciisstd in n future article 

These present experiments indicate that blocking of the svmpiilhetic nerves 
tail be phiccd on a sound anatomic and plusioh^ic basn Is-caiisc. in addition to 
efferiTit filH-rx being nilerni|it<Hl. afferent filsTs are niterniptcd 

The nlicf of ii.iin affonhsl clniicallv In pnravcrtibral giiMgliniiie hlock 
and or sjniii.ithectoniv in certain morbid pr«*ccsses may l)r tine to the nlicf 
of vuvisjiasm or the bhxkmg of affvrcnt impnlM-s (mm the \css,-Js «ud pilo- 
Mlsncrsuis np|>ani(iis of the ext remit les. or Initli. 

It is I'roli.nble that affiniU impulses from involiiiit.irv siriKtiins jiass pri- 
iiianly to the s\nipath< tic ganglia for intigration witli the svinpathdic efferents, 
U'fort' ciilering tlic wrd In t.irly morbid stat«-s. this s.in)c mcchniiKin pnxhm s 
the paiu which can Iw nhesisl b\ svmpathfclonn llowevir, with the pnign-s- 
Mon of morbiditv . the mitral spinal n« ni-sapp*ar to U- .uffcctisl. ninl this mitral 
nerve involw iii. nt aecounts for the l»»<ir trsults «.tit.iiiiisl from «v misithi tic 
iulcrniption in rns.-s of fis<sl raiis.-il>;ic lesions •• 
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that at least a portion of painful sensation travels Isy way of tlic sjTnpatbetio 
ganglia and enters tlie cord tlirough extrascKincntal lescls. The possihility th it 
sensation had entered the coid via the anterior root was recognized and a ‘■n- 
ond preparation, as is shown in I'lg 2, was made in order to prose this lia'l t i‘ 
happened. 

For this picparalion luiilaleial sympatlioetomy was performed and hihu. 
section of botli tlic anterior and the posterior root was done and wn*. siif' 
extensue to eliniinatc response, on the s_\^npathectomized side, to the stinu 1 
pinidiKid liy tlio uijeetion of laelie arid into an artery. Sinee the aiiti 1 1 
wire sectioned, rcsjionsc was neeess.irily demonstrated hy Mood pn . 
tioas rather tlinn liy kiiking or other motion The use of hn-lii lU i ' 
of stimulation on the iions\mpath(etoini«d side, however, jm * 

.stcly a suddiii and marked fall in the Mood pivsMire. This i. - i’’ 
tliat vascular rvflex res]>onse may W emnplete<l eiitindy onlsMi 
with liolli iinlcnor and )wsterior roots severed, there wjs i 
afferent Miisations liad enlereil the c<ml hy these routes 

Milhiiih — Through the roiirtesy of the (leorgitnwj ! 
iiiriit of I’lmnjiaenlnpy, experiments were eoiidiieled on «] 
of plinrmaeoJopy during the winter and pprinp of Ifih’ 

Du. 1 —Tina lio.; wm u*<st ci« • pfclimittify evi-*r»m. i’ ’ 
am«tlii«is II left ivnii'sKu'dacnv isjijslls a* rxi<n*i«c a* tl* « 
ifing Ra RBfenor ri iMpTiO/oesJ The e 
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SURGICAL MANAGEMENT OF VASCULAR LEG ULCERS 
Howard C. Refs, and John 0. Slemn, M D , Detroit, SIicii. 

CFrom Ihe VatnJar CliMC. The Grace IToipttalJ 

U LCERS of the lower estiemity are pnmarily surgical cases. Too often 
surgery is thought of only after the patient has been given long periods 
of local treatment Too much is expected of local trealmcnt, one form of medi- 
cation after another being tried before surgery is suggested 

After moie than ten 3'ears’ experience with such cases in the Peripheral 
Vascular Chnic of The Grace Hospital, we arc convinced that the surgical 
approach to peripheral vascular ulcers not only shortens the peiiod of treat- 
ment but also, in many cases, offers the only chance for a lasting cure. 

A proper appreciation of the etiology' of leg ukees demonstrates why this 
ns-sertion is correct Although such ulcers may be divided into ischemic, due 
to occlusive arterial disease, and varicose, when venous congestion is the cause, 
jet the local effects are quite similar In both types of ulcer there are local 
malnutrition and lowered tissue resistance. When an ulcer forms In tissue 
with inipaiied blood supply, the natural healing powers are diminished, and 
the uleer lends to persist If it does heal it ts prone to recur as long as the 
original cause of stasis or iseheona remains uneoriected This oversimplifica- 
tion of the pathologj of indolent ulcers serves to emphasize the fact that the 
cause of the ulcer must be removed if a permanent cure is to be effected. It is 
beyond the scope of this paper to consider in detail the pathology of indolent 
iilcenv The reader is referred to a recent article by Heller' for an excellent 
pathologic description 

A frequent error is to treat the uleei and forget its owner The proper 
management of these cases requires a complete and careful history and physU 
c.sl examination, including a blood count, urinalysis, and blood serologj*. 
Other laboraton work and special examinations should be done when indicated. 

In taking the history, special attention sliould be given to such matters as 
pain upon use of the limb, numbness and coldness of the toes, discoloration of 
the skin, a historj of thrombosis, and frequency of recurrence of ulceration 
Answers to these queries may lead to the diagnosis of other vascular diseases 
such as Buerger’s or Raj naud’s disease or arteriosclerosis 

In the local exammatioii of the extremity, the examiner should observe skin 
elianges, evidence of venous stasis, the diaracter of the pulse in the dorsalis 
pedis, posterior tibial, popliteal, and femoral arteries. If veins are observeil, 
the Trendelenburg and Perthes tests should be done An attempt should be 
made to elicit Homans’ sign. 

Fluorescein Dije Tests — SKm temperature tests and fluorescein dye tests are 
especially helpful in those cases where ischemia and stasis appear together, as 
uelt as to dctcnninc the condition of circulation in the skin around the ulcer 

R<wn».l (or r^Wk^il^n, Jtur 5*. 1*<* 
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site. Wc lia\c foim.l till- rtHi»ri'*Cc*m il.\e test ns dopendalile as either skin 
loiilKniliire or itsi-illi>iii(trio ilefrmiinations. AUo. it pi\cs more accurate in- 
foniiiitirm ns tn the (cmI nf arterial iiiYolveiiicnt nnd the character of capillarj- 
( irciilation in the hkin. 

Ten cubic centimefers of n 5 per cent iiitrasenous solution of fluorescein 
dye and ii itiircury lamp make up the spetial cfiuiimient for this test.* The 
Iniiij) has n phiss filter which excludes most of the J)"ht rays and fransjnjts 
liirlit oid> in the repmn of S.tinft aiipstram units The dye is slowly injected 
iiitiiuiiionsiy In fifticii to twenty seeotids. dependniz on the speed of the 
ji.itii Ilf’s rircnlnliDii, all areas «xim*ms 1 to the lamp rajs where the (iretdation 
is pnoil will show an intense poldin pretn hue It lieconies iniirc intense as 
mure of the <lje diffuses from tfie lapiHanes info the tissues Tross scratches 
on the Icsr make lliioresceiit lines showiiip leseis to which pood circulation 
trails. Tissue wilh poor rirmlalioii shows as a dark purple color contrast. 

Ill our opinion there are serj few tonimindicalions to surperj’ m ulcer 
imses Aue IS ei rlninlj not one of ihi m \V< hnse operate*) successfully on a 
nnmh* r of jintiuits i)\cr the npe of "ft jears and on a few past 80 if concomi- 
t.iiit « (institutional diM.ise Muh ns «lntiet<s. tiilx rculosis. or decompensated 
rnrdi.ie disease is found, we detnj siirperj nnlil these diseases are m check, 
(lllierwise flicj are treated much th< same as any other patient. ^\> do not 
operate 1» the prisenee of m-Hoiis uifiv'ltoii. ammia. or malniitritton We he- 
licve flint snrpiry usiinllj should not !«* done durinp prepimncy 

f/ocol Trtiihnftil “t an Atljunrt — Sine«* most |ep ulcers are infected, local 
Irinlment nuisl Ik' institnttsl Ufon* siirpical proeislures ore passible Local 
Iri'Minent has <ln!j three jmrpnscs to rdicte pain, to combat infection, and to 
rilie\e consestmn and tlun-fis promote healintt While local treatment will not 
eriidicntc the cause of iilecration. it is a ncecs-saij adjunct to siirpioal nianape- 
mdif, especmll.i to clear up on »nf«s-ted ulcer so thiit MirtficoJ procedures can 
)«' used 

Infection is iisimlU due lo hm-prade staphs lococci, streptococci, Bocilfiis 
siddili*. acnibic sjiore formers, and epidcrmopUytids To o\ercomo these infec- 
tious orpanisins wi li.»\i found that a solution of pcntian nolct painted on the 
ulcer coinhined with a lipht ilnstiiip with sulfatlii.izole crystals cleans up the ulcer 
faster than atij other method we ha\e trieil fJentian siolet has been prosed 
J,v Ifolmes .and Wilsojp to be baelerjostalic lo the Rroup of orpnnisras men- 
li'iiiied pre\ iinisly as benip the usual infcetue nseiif s 

One of IIS* in H’-IO fii-st adsmateci the local «se of sulfonamide dnips in 
this t'PC *'f '‘'l«'''ence dnrinp the past seven years has 

• mfiniud our opinion of the saliie of this eomhination in infected ulcers 

We cannot n?ree with iIiom- eiho e«indeniH the local use of sulfonamide 
, muds in stich infections The recent reports of ^^o^e'‘ and .Meleney* con- 
,vmi'e ^aves espeeiallj*. the systemic use of this drug is not 

t.rm >'»|r ' application Irecanse the local blood supply is impaired 

»s etlwiKio sulfafhiarole to infected ulccis and discontinue local ap- 

\ye ^ infection has subsided Posch and associates/ in evpeii- 

~’vatw’*'s fls^ ^Vajme Uimersity, established that sulfonamide drugs are 
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local irritants to the dermis and stibciitis but .stated that such umicsiiahle 
effects can bo inuiiinizod by the use of small amounts of the drug in inicio- 
crystalline form. AVp too have obsen’cd that the prolonged use of the drus 
inhibits cpithclization * 

I’rcssurc Urrssinj;s — \Vlve\\ stasis is present in the k% us it usuallv is in 
such ulcers, its control hj I’niia’s paste boot, cotton elastic bandage, clasto- 
jd.ist, or some other foim of pressure dii'ssing is issential to piomote hcaUnj:. 
•MePheeters" w.is 111111111}; the first in this cmintrs to adioc.itc the use of a lub- 
ber spon};e A\ith a cotton elastic bandaRp for Ibis purpose \Vc base modified 
Ins method somewhat by iisiii}; a soft spoiiRc rubber one-half iiicli thick in 
place o£ the commercial nibber bath spon};e. SpmiRC itibber can be purchased 
by the yard and cut to fit the sire nicer heiii}; treated. I'sed with the cotton 
elastic bandage, it supplies constant pressure to the uleei. exeits a gentle 
stimulation to the iilcct bed, improves the eitoillation, prevents venous sfag- 
uatioii, and absorbs the exudate When jiruntis is a Indor. x-rny exposuic 
to the hack by the tcchunjiie used in lichen planus, gives gratifying relief by 
its effect on the sympalhetie nerves 

Tallies I and II serve to demoiisfiate the value of piessuro dressings in 
hasteniug the healing of leg ulcers The local Ire.itment eoiiiistcd of the ap- 
plication of gentian violet solution and snlfatluazole crystals In the varicose 
type, vein ligations were done routinely 

This senes is too small to warrant eonelusiuns ns to the comparative value 
of 'Unnn's boots and sponge rubber as pressure dressings Hovvevei, it should 
be noted that in hve instances sponge rubber dressings effected healing after 
adequate trials with Unna’s boots had failed In two cases where sponge 
rubber failed, deep phlcbothrombosis was present lequiitng femoral vein 
ligation 


The principal advantages of sponge lubber over rnnn’s paste boot nio 
its ease of application, saving of time, and its ahsoiptivc powers Thus, it 
lends Itself to office practice wlieie time is so often a deciding factor m the 
choice of dressings Moreover, unless Uima’s boots are skillfully and accu- 
rately applied they are not only useless but detrimental to the patient Very 
little skill is required to fit and apply the sponge lubber dressing 

In varicose ulcers, which are bj far the most numerous t>pe encountered, the 
underlying cause is the varix that feeds them Therefore, we believe that as 
soon as infection in the ulcer is under control ligation of all varicosities 
should be done To us this means that the greater saphenous vein and all 
branches found near flic fossa ovalis must be sep.srately ligated, and that all 
“blowouts” in the thigh or leg should likewise be ligated 

Usually following such ligation and subsequent injection, of any remaining 
varicosities with sclerosing solution, the ulcer shows marked improvement. If 
after t hese procedures have been properly done, the ulcer persists, a careful 


. ...e submission of this article for publication we base been uslnir a new sol 
talning a nitrofuran compound In the local treatment of infected ulcers Th 
(fganlTOs eetn In high diVuWons. it ii 
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Table I. Uvsa’s Boot PaissLitL Dressing 
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Kecurreace jn 2 months 


Bccnrrcncc in 6 weeks, 
then treated with 
sponge rubber with 
complete healing in 6 

Ulcer reeurreil 3 times in 
6 years; next recur 
rence should hare skin 
graft 

Is a controlled diabetic; 
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jngs 

IJealed Ja 0 necks mlh 
sponge rubber dress- 
ings 

Healed in 6 weeks with 
rponge rubber dress 

lln^ ID 8 weeks with 
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»gs 


investigation of the area about the ulcer must be made It may be found that 
some degree of nrterio- or arteriolar sclerosis exists. Skin temperature and 
fluorescein dye tests are helpfni in this determination. Or the ulcer may be 
situated over a pool of varicosities into which an incompetent perforating 
branch from the deep system is feeding deoxygenated blood In some eases 
scar tissue surrounds the ulcer and interferes with the blood supply. Host 
often the cause of nonhcalmg of the ulcer in the face of adequate treatment 
of the associated varicosities will be found in the poor type of epithelial tissue 
being formed from the ulcer margins 

Plastic Operattons — In cases where arteriosc/eiosis and \enous stagnatios 
are both present physiotherapy is of benefit Where “blowouts” occur under 
the ulcer bed and where dense scar tissue surrounds the ulcer area, wc resort 
to plastic operations on the ulcer For this we employ a modification of the 
Kondoleon operation An elliptical incision is made around the ulcer includ- 
ing within the ellipse the scar tissue The incision is eairied down to the deep 
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TAB16 II. SpO\GE BVBBEK PRESSOTlt DRtSSlNQS 
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fa'-eia J/ there arc any iitrieosUie^ feedinfr the ulcer, they arc lif'atcd as- 
encoufttered The scar tisstie nnd xiJeer Are then exoisoil nml the wound is 
allowed to form healthy granulations which arc skm ciafted AVc have tried 
less extensive operations such as excising the scar tissue on each side of the 
ulcer and sliding a full-thickness pedicle graft over the ulcer In our hands 
this procedure has not been as successful aa complete removal of the entire 
ulcer and scar tissue. 

This extensive plastic operation js necessary only in those few eases where 
long-slnn<ling or repented ulceration has Imilt up a thick cicatnci.il periphery. 
In most instances we h.svc found that failure to heal completely has hceii due 
to the presence of poor epithelial tissiir This is p.Trticularly true where the 
ulcer measures 3 cm. or more in diameter. These larger ulcers tend to form 
a very thin, avascular t)pc of epithelium Skin grafting such ulcers, once 
healthy granulation tissue has formeil, not only lessens the period of disahiJity 
by weeks hut also affords the iiest insurance against recurrence. 

In Table 111 is illustrated the value of skin crafting in long-statidiiig or 
recurrent ulcers. While one lesson lo he Ieame<i from these cases is that skin 


5S0 


TaBIEIII GKAfTEC Ci^EH 



1 1 

Itiosop 
rXCER 
j frs 

1 5P-) 

1 

SIZE OP 

1 CXCER 

1 (IS- CM) 


TPEATSIEVT 

1 


55 

15 


3 

r'emoral s eio ligation followed by 
pineh graft 

Femoral sein ligation followed by 
ptncti graft . »ipIieEOQs ligations 
prerionsiy done and sLin graft 

Healed 



*■ 


5 

Healed 





4 

V (ropliie nicer with good arterial 
nnd reDouseirealation, a)] other 
formsof treatment failed, skin 
gnft was done incut patient de 
partment and patient remained 

Healed 



’’iJ 

l^xP, 


t-'tfer.onpoallv 12 x IS cm , re- 
doeei'l la «re by pre'«nredre»» 
ing«. fiosllr reached a static etage 
when psofli graflp were a tmlied 

Healed 


10 


2%x1 

■% 

Reearrent ulcer which failed to re 
«nood to local treatment until 
etiio graft « as done 

Healed 



34 



P(a«(ic ereieion of ulcer /!r«{ done 
befa««e of scar ti*soe with skin 
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Braftiiijf >m 11 effect n cure when all eUe fails, a inmh more important flediic. 
tioii IS that the patient can hr sased months and >e.it 2 > of snfferiiii; nticl dis 
ability when larjre or recuirrnl nlreis recei\c eaily skin grafting 

VtHch Grafts — Prelfnimary fo skin grnfriiiff of ulcers we belieie that all 
snricosities should be adeiiiiately treated bj ligation and sclerosis, the ulcer 
bed must he free of infection, the skin circulation must be adequate as deter- 
mined bj fluaie-scem dye tests and asitammosis. hspopioteinemia and nmmia. 
if present, must be corrected • 

The most successful skin graft method judged by the percentage of takes, 
time of donor and recipient area'* to heal, and comfort to the jiatient is the 
pinch or Reserdiu tjTie Two per rent nosocam mfiltiation anesthesia is used 
The anterior or lateral thigh is selected as the donor site Small thin pinch 
grafts are removed from a prepared area dippetl into plasma and then 
planted, cut surface down into the clean granulation tissue of the iih-er oicr 
which thrombin topical solution has been appliesl This coagulates the plasma 
and sticks the grafts more securefj m place The donor and recipient areas 
are then covered bj coaise nioh parafim gauze, petioiatum gaure fliilTcd plain 
"auze, a cotton pad. and Imndagetl with a cotton clastic bandage as a pressure 
dressing Both areas are dressed on the scsenth or eight day The “takes” 
have been well ahose 90 per cent in all eases an<? remained succe.ssfid m all 
hut one. In this case the grafts remained until the patient was ambulatory 
for two weeks Then thej gradually sloughed away because of poor eireiila- 
tion shown by tests The grafts were repeated two weeks after a femoral vein 
licration and they are sneeessfid after four iBonth^ of ambulation. 
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When tlealins; \%Jlh le^ wlcein in i»alients ttho K«ve a lii'itory of an okl 
tiecp phlehothromhosis. jt is often imiwssiUle to «n5»ro\<‘ the circiilation hy 
tile nswal nietiiods As a result ulcers in such cases are Iuiv<l to heal. Wo 
base fouiul that Uiiation of the femoral \eiu Iwlon the jiiofuml.i as oviKinally 
aelvoeateil hy Homans® aiul later hy Coller atni Ilu\ton’® improves the circu- 
lation eonswlerably aiul permits the siiceessCul sUm {iraftinj: of the ulcer site. 
We ilo not follow Homans’ avlvice rettaidm*^ not hfiatiu): the saphenous vein. 
We ligate both the saphenous aiul the femoral veins and have found it very 
helpful to the patient Kxcept Cor some lenipoittry eranipui" and a slight 
degree of swelling lasting for several inoiitlis. we liovc noted no nntonard 
afteicffects. 

Sl’ilMABV 

1. A careful history and physical esammation with special attention to 
signs anil symptoms of other peripheral vascnlnr diseases is necessary to de- 
termine the eansc of leg ulcers 

2. Fluorescein dye tests have proved helpful to determine the comlition 
of the circulation around the ulcer site This test is inuTc easily porfornied 
than akin temperature and oscdlometnc determinations ami yields almost as 
much information. 

3 Local treatment is a necessary ndyunci to surgical management In our 
expetieticc the most useful local treatment has been gentian wiolet solution, 
sulfathiacole crystals, and compression bandages of sponge rvibber 

4. Surgical correction of ulcer causative factors should follow as closely 
as possible the local treatment of the ulcer Surgical measures iucludo vein 
ligations, plastic operations on old ulcers, and skm grafting of larger ulcers, 
as indicated jn each case 

5 The authors’ teehnn\ue for skm grafting is described 

6 The results of pre.ssure dressings with Unna’s pa.ste boot and sponge 
rubber in thirty-four cases is presented in tabulated form 
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A SIJIPLE DEVICE TO TEST AND TO IMPEOVE TITE CIRCULATION' 
IN A PEDICLE FLAP 

Hans May, M D , Philadelphia, Pa. 

TN constructing and transplanting a i>odicle flap, aside fiom pertain 
1 general lulcs, sncli as selecting the proper donor area, outlining tlie flap, 
allowing for shrinkage, and cutting the flap of equal thickness, a sufficient 
arterial and venous circulation in the flap is of utmost importanec A flap, u ith 
a broad pedicle and not longer than twice the width of the pedicle and the flap 
l>ing along the axis of the eirculation of the donor area, can ns a rule he im- 
mediately transferred In long narrow flaps, however, and those crossing the 
long axis of the eirculation of the donor area, transfer should be delajTd for 
(he purpose of securing on adequate Wood supply. There are, however, cases in 
between these two extremes, where the question as to immediate or delayed 
transfer can be answered only by testing the circulation of the flap An accurate 
tost of the blood supply of a flap is also helpful whenever a flap must be severed 
from its pedicle or whenever a double pedicle flap is to be consorted into a 
single pedicle flap There are various wa.ss of testing the circulation as, for 
instance, tbe temperature return test of Douglas and BuehhoU, and the fluorescin 
test of Dingwall and Lord. I found the method to be described here simple and 
versatile As a matter of fact, it is so simple that it may have been used by 
others However, as far as can be ascertained, it has not been described in 
literature as yet 

The test is made by means of an ordinary laboratory damp. The clamp, 
however, should bo of the tjTve depicted in Fig 1, that is, it should bo closed 
on all four sides The loiver crossbar, however, should be rotatory so that it 
can be swung open like a door The clamp Is attached to that pedicle of a flap 
which needs to be severed The clamp is applied as follows Tlio crii!.hing bar 
of tlie clamp is raised by turning on the thumb screw The lower bar is open 
The pedicle cf the flap is mseited into the space below the crushing bar. The 
lower bar is swung back in place, thus closing the space in which the peiliclc 
lies The pedicle is now gradnally clamped by setting up on the thumb screw 
until the color of the flap changes It is then pos.sible to determine the adequacy 
of the eirculation • The tip of the finger is pressed upon the flap near the clamp 
for a few seconds; this leaves an anemic mark which, if the circulation is ade- 
quate, returns to normal immediately. If the return to normal color is slow, 
or absent, the pressure of the clamp is lessened by turning the thumb screw in 
the reverse way. If the crushing causes pain, a few cubic centimeters of novo- 
cain should be injected into the pedicle. 

The great advantage of this lest is its accuracy and simplicity of applica- 
tion. Also, the clamp is not bulky A few examples will demonstrate the 
versatility of the method 

or putilloallon. Mur 2S. lS4t 
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The laboratory clamp test may be applied to an open pedicle flap The 
open pedicle flap as distinguished from the tube flap can be used whenever a 
direct approach of flap and host area can be accomplished, no matter whether 
the flap is transferred to the host area or the host area to the flap AVhenever 
the length or location of a flap is such as to cast doubt concerning the adequacy 
of its circulation, the flap is raised between two paiallel incisions and left at- 
tached temporarily at two petlieles (bridge flap) The pedicle, which is to be- 
come the periphcial end of the flap, is clamped with an elastic intestinal clamp. 
If the color of the flap does not change, this pedicle ot the flap can he severed 
and the flap transferred immedialch If the color cbdiigos tiaiisfcr shoidd ho 



delajed iiml the circuhition improvcil Iw •ipplication of the l.ihoriitoij rl.iinp to 
the periplicral pedicle of the flap The latter is narniwul l)\ inciMii!; it from 
cither side for one-thinl of its distance, leaMin; the middle third presericd. 
The lal>orator\ clamp is now aflachcil to the muldk- thml and all wound ediios 
are sutured together. The following daj gradual cnishing of the narrowoil 
jH-dicle is begun by tightening ibc clamp After each tightening tlio adequacy 
of the circulation is fcsfc<l ns jiist dcscribcil After the jiuliclc is crnsheil com- 
plctcl\, the clamp can be rtnimed and the flap m.ij l>c reaih for traiisft r, iin- 
le-w the crushing lias caused eilcina in the flap If lids is the case, transfer sliniild 
Im‘ d<Ia\od until all isKnia has siilisidctl Iinnudiatn aiipHcalion of the lab- 
orntorj' elamp m.iy be iii!id\is.ililc in flai*s whuli show- inarkcsl ch.inge of color 
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upon application of the intestinal clamp It this is the case, the flap should 
be returned to its oiiginal site and sutured m place After three weeks the flap 
is raised again and the laboratorj clamp is applied as described After the 
pedicle is crushed one should wait until all edema has subsided before trans- 
ferring the flap As a matter of fact, in some instances where the circulation 
was particularly poor, another raising and rctiiiniiig ot the flap — the flap now 
being a single pedicle flap — may be advisable (Figs 2to4) 



D E 

Fig; 4 D amt £■— r,itl»r>t on« )«-ar a(Ur op«riitlon 


After the tiatisfcr of the flap, the lal)or<itor> clamp method is again useful 
in separating the flap from its pedicle It is also applie.ihle to lube flaps Tlic 
‘•Kin at the site of the crushing of the tube fl«ip. howcicr, should be incised all 
around the tube, rendering the area more pliable and loss painful. 


SUMMARY 

^\ith the aid of an ordinarj lalioratois clamp, which is closed on all four 
sides but has a rotators- lower crossbar, it is possible to test and to iinproic the 
cwi'Ulation in a jicdielc tlaji Several examples are depicted, which demonstrate 
the nictliod. 
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Upon jipi^lication of tlio iiitcstinat clamp It Uns is Iho case, tlic flap slioiild 
be returned to its orijrinal site «nd NUtiircil in place After tliree weeks the flap 
is raised auain and the lalioratorj clamp is applied ns described After tlie 
pedicle is crushed one sliouhl wait until all (slema has subsided before trans- 
ferrin" the flap. As a matter of fact, in sonic iiLstaiin’s where the circulation 
was iiarticularly jionr, another raisinj: and rclninini; «t tlie flap — the flap now 
being a single pedicle flap — luaj be ads isabli fFigs ito4j 
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After the tiaiisfer of the flap, the laboratory clamp meflioel is again useful 
in separating the flap from its p^iele It is also applicable to tube flaps The 
skin at the site of the erushing of the tiilic flap, howeiei, should he incised all 
around the tube, rendering the aiea more pliable and less painful 


NUMUAB\ 

With the aid of an ordinary laboiatoiy clamp, which is closed on all four 
sides but has a rotatory lower crossiwr, it is possifife to test and to improve the 
circulation in a pedicle flajt Several examples arc depicted, which demonstrate 
Ihe method. 
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THK tim:atmhnt op srpEiiriciAL j»vonKNiu infections 

nv THE DIIIECT INJECTION OF PENICILLIN 

Ll^■T^^^^T Comsu. John 51. Kiinsty, 5In>irAi, CoK^-^, 

Akm\ or Till- I'smn .STiTf5< 

P’(#E f/u- p.ist i-iuhin'ii iitimiht 1 hate Iiecn treating Kii]>ern(-ial ii>tiireiiif 
A mferhciMs li\ the il.tilj injretioii of n |•ellie|||in-nnvor•‘lln mi’ctiire tlircctly 
mio thr niviilxi'ii ti-(’<iie<< It has Ix-eii ol>serte<l that after one or two sueh 
ircatineiits jnui ati<l re<lness iiMinlly «lis.i|ipfan nii«I that after ijvp or sit in- 
jeetions all e\nlenep of infeetion is iisii.allt absent nn<l the healing process 
'veil esiahlislieil In fael. the response of the tnfeetioiis thus treateil has been 
so rapiil ami satisfactory that it Mijraests that this metlioi! of treatment may 
be Mipcrior to the orth(»foY iiietlioifs stieh ns heat. rest, clevnli'oti of the af* 
ferlctl part or the svsHnue adiiiinistration of anlfoiininiile ilerivatives or pent- 
eilhn At mj siiitKeslion several other ineJieal ofTirers hate also fnlJoweil IhU 
proeednre anti have been equally .sneressfiil. Ilecnuse of loeb of faeilities it 
has not lurn possible to eoMew exlianstivety the literninre on penicillin, but 
it is itiy iiii]ir4ssinn that the feehni<|ne to Ik* ileseribeil has not bien prctiously 
piiblisheil • 

Tlif soliKton list (I was nia«le by tlivcolxini* iQO.Ortd nnita of penicillin in 
ll)(l ee of nonnnl saline and aiblitii; 100 ee of 1 per eenl novocain, the final 
strciiKtli III iiii: 500 unit!* per etibie eentimeler in 05 per cent novocain. This 
slrcnjjtli tif penicillin was sciceteil localise it bad prcvimisly been found to be 
iionirntiitiiiL; to tlie ejet ami ehonld therefore be nonirritatmc to other lis-sues 
The iK>v«)i'i,in was nibled to niintmire the pain associated with the injection of 
peniodliii into an infiamed area The p.vlieiits wore all Army personnel with 
some type of an nenie infeetioiis pn»eess miohine the skin and aulwufaneous 
tissues 

If pus wns present the akiit v*as intillraKsI with the mixture, incised, and 
Rros-s kIoukIi remove*! The area of oltvious inflammation and a 1 to 4 cm. 
band of surri)un*linc iiornial tissue were then heavily infiltrated with the solu- 
tion. from 1." to ir»0 CP. of solution Ik-iiij: nse<l dependmK on the sire of the 
Irsinii. This wns done by tvepinnhii; at the periphery and working toward 
the lesion As a final .step the renter of the lesion wns infiltrated throuch the 
abscess wall, if present, to insure n hijrh eoneeiitrntnin at the point of max- 
imum injeetion By starting at the periphery, the possibility of forcing or- 
ganisms out into uiuiivohe<l tissues is avoide*!. It is to lie emphasized that 
several of the rules for hniidling infected tissues were grossly violated in that 
(1) injection of the aolutioti was made directly info infected tissues by passing 
the needle through the walls of abscess cavities or through infljmed skin, 



Kissr\: i>iit>iT rjsicuHV tvinTtoN iin* iMintov^ 


(^) itifrctrd ti'SUr'« were Krowly <1 miIIi tho solMtiiiii to iiiMiro ft lionvy 

ennrontration of ix'iiirillin in niid nrntitnl tin* nun of nifcrtioii. niid (H) fro- 
fiupiitly MO nttrmpt wns inndr In pm thr itnohul nrea nt rr<>t Injections 
were repertted cncli twfnty*f«nir I\our*i until nil f\nl»-in*c of infection lind dis- 
appeared. ft mailer of tliree to scxrii da>’» Siipidenientar)* tlicrnpy svns 
omiltcd c\eept in n few rnsrs in uldeh ln*nt. list nn/l rlevntion of tlie af- 
fected part were used. Tlie nse of snifonnniide d<ri\.itivrs or prmeillin s\s- 
temieally was tiMiided. 

ilaeteriotoRie stinlies were nttemptid on n tminlier of the patients trentid. 
lIotte\er. dm to the inrxperienee of the Inlioratoii, personiiei, isolation of 
various Mrains of organisms was nnsattsfnetorx I'n <|iieiill> the reports. Mieli 
as Parcinia. aiiBResled eontatinnnlion of tin eiiltiins Tlierefore. it is not 
povsiMo to report on this nspeet t’linieallj liie eaiisatiie organism in nil 
eases, except the patients with Vineinl’s infietion. appeared to he some sfrnin 
nf alreplneoeens or Btiiphylocoecus 

A hrief description nf the Mtrioiis txiies of lesions tnnteil and the results 
(il.tninnl follows: 

1. Vnrhunrlti — There were four eases of earlnineles. two on the dorsiun 
of the hand, one on the neek. and one on the laiek. snr.MJie in si/c from fi in 
12 cm. in diameter. These wen* in the Mippiiralne stnye when first seen and 
tit the time of the initial injection ememte inetsions were ninilc and aloncli 
removed , ) iit no tissue was excised. From 100 to 150 e e of penielllin solution 
"■ore injected daily for five t<i aeven days .\t the end of tins tune there was 
00 evidence of infection and liealinir had lK‘B«in There was no supplemcntnrj 
therapy; two patients were treated on an amlmlntory basis The .striking 
feature in each case was the very rapid snhsidcnee of pain, swelling, and red- 
»esH, within twenty-four to forty-eichl hours, and the early appearance of the 
hpaliiiB process. It w.is estimated that complete henliiiR occurred in about two- 
thirds the time ordinarily to lie expected with orthodox methods of treatment. 

2. I'fiicenfN Infection of the Tonsils . — There were three cases of Vincent’s 
infeefion of the tonsils. Each patient had been proved resistant to all the 
visual forms of treatment, incItidinB lorpc amount of systemic penicillin, and 
had had either several rapid recurrences or else n long period of hospitaliza- 
tion without improvement. The peritonsillar tissues were injected witli 20 
to 30 cc. of solution each day for from five to seven days with complete siib- 
Bidenee of all infection. There were no recurrences during a three-month 
follow-up period. The results obtained in these Cftse,s are considered higlilj' 
'‘ignificant because each patient had n chronic intcetion winch for a long period 
of time had been resistant to the common methods of treatment. 

3. .I/«?cc?f<7nfous SUn /«/ecfiont. — There were seventy-tvvo miscellaneous 
skin infections, including boils, furuncles, cellulitis, etc These were the com- 
mon run of .skin infections — boils with and without cellulitis, furuncles of the 
^rm or leg, infected sebaceous cysts, cellulitis of the dorsum of the foot and 
ankle secondary to trichophytosis, cellulitis of the hand or arm secondary to 
cuts or scratches, and so on. Some of these infections were on the face and 
several inv olved the nose, supi alabial or infraorbital area. 



Dependin'; t>n the sDe nn«l hc^erltr «»f the iiifectiou. the patients in this 
irroup recencd fnmi two to sexen injections of petiicillin of !."> to 50 ec. each 
time rsuall> there was prompt relief from pain, witiiin twenty-four hours, 
and rapid Mihsnleiiee of ex idenec of infection xvifhiii forty-eichl to Bcvcnty-two 
hours Most <if these paliuits xxcrc trc.-itci on nn ainhiilatory Imsis and it is 
heliexe'l that inan> hospital slaxs were sated hy this therapy. It is also be- 
lie\fd that tiiose patients who were Iiospitalirid were returned to full duty 
iiiueh more rapidly than they would bate lieeii had they been treated by the 
more eoiixentional metbods of beat, elexatioii. ntul rest to the nfTeeted part, 
or h> ssstemie sulfonamide or penicillin 

4 Hand /ii/i* /loin —Sett rat Mmis and paron.xrlua were treateil liy this 
method in each iiistnnee after esinblisbiiii; nde'pinte ilrainace. Itapid suhsid- 
Miee of inftctioii was noted 

.'i PtI'iiiulnl f'l/ilx —There wen- twenty e.ascs of pilonidal r.xsts. The prep- 
aration w.is usisl in two tbfTen-nl wnjs m tlx-si- eas«-s Anitt fibtcnus were 
ireatisl as dx-scrilnsl undtr -Mises Mnnmis Skin Infi-etions Howexcr. if it xras 
to < Tcise the cisj Die mi^cfions weft loiitinmsl for a total of ten da^s, 
jit whieli tune the are.i x'as uMiallx suitable for exeision tind primnrj closure, 
pnixnbsl the nnthod to Ik- «b^erilKs| later was foMowetl. .11 fii>rrali»n, after 
txeisuiii of the exst and its sinus traeis and after mobilization of suflieient sur- 
roiiiidini! tissue to jiermit primnr> elosim- withoiii ii nsmn. all the tissues in the 
area of esiisioti and n’ftbiliz.uion. «sp<-eiaUy the fat. xrerv heaxil.x infiltrated, 
usiiitr from 200 to liOO ee of peiiieillm The solution ront,nne«l no nox’oeam in 
this instiiiiee Twehe casts were liandbsl in this manner with primary union 
and no dr.tii.nce of an> kind, in caeli iiisinnre 

0 Ifrifi liiftcliom — One patient b.S'l a rhrontf inftclion of the suhmoT' 
illiirii Miliiiiry t/bnir/ Tins p.stient bad had repi-ated episodes of an acute in- 
(lnmmiitor> nature which bn<) r«-t|nirc<l drainairc When Hrst seen he was in an 
neute esnerrb.stioii of the mfretioii Dniinase x\ns cstnhiishcd and the in- 
feeted tissues were infiltrated dail> xxith penieiUiii Ten dnjs Inter the plane! 
was esoisetl, th<* wound mfillmted xxitli penieilliii, and closed without drninape. 
There was primary union One patient xxitli tirMfr firdlnry flfctrr*? hail a past 
history of n similar infeetmn wliirli bad lietii quite stubborn ami hail required 
repented ineision and drniiinpc. Dmiiuipe was established and the axilla in- 
filtrated tlailj xvith about "See of aolution There was enrlj subsidence of 
infectiofi «n<l wo reewrrewee Owe patient bail a chronic drniniiiff ajUIan; 
siiias tract follow itip drnitinpe of a deep axillary abscess A fru-day period of 
daily injertious of the axilla with iKiiicHlin bailed to stop ilruiiinpe The tract 
was disspited out and fouiul to tenniimte in a i«artMll.\ destrojed lymph node 
The operative wound xxas thoroiiphly infiltrated with penicilliii and the xxound 
closed without drninnpe. Ilcnlmp xxas by pnnmrj- intention 

7. Contiinunidtd M’oam/s or Operative Fuhit — The preparation has been 
used ns a local anesthetic m the Ireatmeiif of n number of contaminated 
wounds .sucb ns are seen in .-iccident cases, after fipbts and the like. The tis- 
sues inxolx'cd were heaxuly infiltrated, carefully cleansed, and thorouphly de- 
brided in the usual manner and closed primarily without drainape. There 
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ivere »o infections. The some procedure was carried out in operative fields 
which were sites of known infections as has been previously described under 
Pilonidal Cysts and Deep Infections Pnmary union without drainage was 
obtained in each instance. 

DISCUSSION 

It is a well-known fact that penicillin is normally only a \ery temporaiy 
guest of the human body, reaching its peak concentration about one hour after 
intramuscular injeetion, and being Jai^ely excreted nifhin three hours. It is 
likewise known that while some bacteria arc susceptible to this diug at the 
Usual low concentration achiesed in body tissues othets succumb only at higher 
Ic^ehtIlan arc attainable by sj^temic penicillin 

Deeause of these factors— low concentration, tajnd excretion and \ anablc 
bacterial susceptibility — frequent injections of large amounts of ssstemic pcnied- 
lin for periods of four to ten days are nsualK r<><|uiitd to contiol localized pyo- 
genic infections such as those described in this paper Fwitbei moi-e, some pjogenie 
infections respond poorly or not at all to i>ystpmtc peiiiciUw It was believed 
that if a method could be found ivhereby a 'cry high local cmitentialion of 
penicillin could he obtained, there might he mure lapid ^lIhsldence of the in- 
feetion, injections could be made at longer intenaK, and some infections not 
aineiiablo to systemic penicillin might be controlled The diicct injection of 
penicillin into the infected area was the only method which seemed to offer 
the possibility of obtaining the high local concentration desired When this 
"as done, injecting penicillin directly into the infected area, the results ob- 
tained indicated that the infection was usually eontiolled moii' lapidlj, Iieal- 
'"S began earlier and it w-as completed faster than when comparable cases 
were treated svith systemic penicillin The most significant results were oh- 
ts'ned ill the three jiatients with Vincent’s infeidon ot the tonsil because this 
method succeeded whore systemic penieillm had faded These observations 
Ifad to the belief that many localized iiifeetions which respond slowly or not 
at all to systemic therapy can be treated suei essfnily and moie mpidly bj the 
incnl injection of penicillin. 

The solution used was weak. 500 units pci cubic (cntimctei. nml was de- 
hberalely chosen to minimize the tissue irritant effect of the ding There is 
"0 !ogic.nl reason why higher coiicrntrations should not J>e used, except that 
this may lead to more residual soreness after the effect of the nosoeam has 
‘ 'Sappeared This lias been noted in a fexs cases in winch solutions of ilOOi) 
units per eiibie eenfiiiietcr have been iiswl Ilowcxer. in soicio and sjirc.idJiig 
uifcctions higher concentratiims. up to 50000 to bO.OOO units per cubic ccnfi- 
'"cler,^ would ceitainly seem best The twenty-four hour interx.il between 
'ujeetlojis, uJiile .s.athfnefflry in the patients trcatefl. is entirely nrbitr.iry and 
in more sexere, or in spreading infections, injections at twihe-, eight . or even 
onr-hour Intervals arc probably desirable 

is to be emphasized that the ustial rules of proxidmg flrainagc for 
accumulations of pus must be folloxx'Cil Howexcr. it is beliex*d that the sur- 
^crj can be more limited, as in carbuncles xxhere excision of tissue xvas not 

Qiird lo ],(, necessary. 


Of particular interest arc the results obtained by usinu; it to infiltrate the 
contaminated wound seen in accident cases, or the definitely “dirty” oper- 
ative field such as is fonml after the excision of pilonidal cysts. When the 
tissues of such uounds ucrc heavily infiltrated, they <\cre closed without 
drainage and no infection developed. This opens a wide field of use and may 
well mnhc possible the carryinc out of extensive procedures in infected or 
contaminated fields, which heretofore «cre dangerous because of the high 
incidence of postoperative wound infeetion. The closure of colostomies and 
fecal fistulas are examples of «ueh cases 

This method of therapy also rllininates the need of frc<|uent injections of 
penicillin end tlius makes possible the amlitilatory treatment of many patients 
who would otherwise Imve to be hiwpitslue*! If is also my impres-sion that 
the infections so treated have eleare*! up iiwre rapidly than have similar ones 
trentcil by heat, rest, elevation, and the svsteinic ndnunistration of sulfonam- 
ide derivatives or penicillin. They b-ive therefore resumed normal arfjvilles 
at nn earlier ilatc. Ilolli of these factors are of considerable economic impor- 
tance to the average patient 


M'MMVKS 

Approximnlclj lOC) patunis with pjogctiic infections of the akin and sub- 
eiituneons tissue have been irealcil by the direct injection info the involved 
tissues of a mixture of penicillin and nftvoc.sin In all eases the infeetion 
suhsideil r.ipiill). and in most cases it appeared to subside more rapidly than 
dnl comparable cases treated by heat, rest, elevation, or the systemic admin- 
istration of RUlfunnmidc derivatives or penicillin. There were no failures and 
im complic.ilioiis Three cases of Vincent's infection of the tonsil which had 
been resistant to all fonns of treatment iiicludini; systemic penicillin were 
cured by the local injection of pcnicilUn. 

In fourteen operations in contaminated fields, as in excising a pilonidal 
f.vst, the wound was infiltrated with pemcilUn and closed without drainage. 
There were no postoperative infections 

roNCtcsiONS 

1 Thf direct injection of i>ci)icillin in superficial pvogcnic infections is a 
safe and prnctic.il method of treatment 

2. Infection' so treated tespumlcd as rapnlly ns. or more rapidly than, 
similar infeetums treated in the orlbotlox maimer with heat, rest, elevation, or 
the Bjsfcmic iidiuiiiistrntion of sulfonamide derivatives or penicillin. 

a. Some uifcetions which cannot he successfully treated by, or which re- 
spond very slowly to, sjstcmic penicillin caw be treated rapidly and success- 
fully by injecting peiiiciliin direcllj' info the infected tissues 

4. Coiitnmiimled operative wounds can be closed without drainage and 
without fear of postoperative infection, if the tissues are heavily infiltrated 
with pcnieilliii. 



EFFECTS OF PROTEIN AND METHIONINE ON NITROGEN 
BALANCE OP BURNED RATS 


Ai.fred Cha>jutin, PhD., akd Stepiiak litioFAVio, Pii D. 
CHARLOm'3VIU>|., Va 

(From, the B\ochemieol Labomlory, O’niifrfitjr of FtrpiRia, School of lletUctne) 

I T IS well established^ that the uniiary nittogen excretion is markedly in- 
creased after thermal injury. Evidence presented by Croft and Peters* 
(1945) indicates that the loss in urinary nitrogen of Inirned rats is substan- 
tially reduced by the incorporation of 1 per cent methionine m the diet. The 
suggestion is made that the negative nitrogen balance or “the apparent tox- 
emia IS in reality a deficiency, induced by a call for one ammo acid with con- 
sequent raiding of a whole protein molecule *’ It was felt that the importance 
of such a hypothesis warrants further investigation of tins problem 

MKTIIOPS 

Male rats, 70 days of age, were used. The experimental diets arc listed in 
Table I 

One pram of the follow mg mixture was added to each 99 Gni of diet • 


Thiamuie 

20 ing 

Vitamin K 

4mg 

I’yridoxme 

20 mg 

I’ara amino beiiroic aeid 

50 mg 

Nicotinic acid 

100 mg. 

Calcium pantothenate 

280 mg 

Choline chloride 

5.000 mg 


These matcrinls were dissolved in 100 c c of 20 per cent ethanol, and a 1 c.e. 
aliquot w as added to each 100 fSm. of diet Proper nniounts of vitamins A, D, 
and E Were fed ns supplements twice weekly 

Tile npimals were fed the respective diets for at least one week in stock 
cages before being placed in the metniiolism cage The food cups in the metab- 
olism cages, which were equipjied with removable metal collars, were placed 
within glass containers to prevent the .scattering of food The food intake 
was roeasiirwl daily to the nearest gram Tap water was always availahJc in 
a water fountain. The animals rested on the screrned bottoms of the capos 
The metal funnel under the cage was coated with paraffin and the urine wa.s 
collected daily in a graduate containing Ji ce of dilute lIjSO,. The funnel 
was Washed with water each day and the washings collected The urine vol- 
ume was measured and brought to 200 cc with the washings and dLstillcil 
water, and aliquots were analyreil for nitrogen by the Kjeldahl procedure. 

work »»» doBo unlrr ovntrort wUh the Mrslind of ih* SVurfar' 

RorolvoA for publkallon July «, IW* 

S*S 



594 


SCBCFHT 


Table i 


WET I “ -II in 



20 




Sail mutures 





l*’risco 





Sucrose 





^gar 

2 




\ itamin Bupplement* 

1 




Methionine 


1 




N itrocen anal^ sis 

292% 

21IS% 

5 92% 


•vitamin «uppl«m*nt Siicroxe. )9>9 Gm inositol. 4 0 Cm , Hboflavin 01 Gm 


leeal contamination of the urine nas prei'enled by ming a fine screen at the 
bottom of the funnel 

After anesthetizing the lats lightly nith sodium pentobarbital, about one- 
third of the liody surface was burned by dipping the clipped back in water 
at 75“ (' toi hixtj seconds A hanl crust formed over the burned area after 
a few daj^ and no ‘'weepmg’' was encountered An occasional animal died 
within a few hours after buimng 

The fiist set of espenments (A) mvolvetl the feeding of the basal diet 
containiiig 20 per cent casein to twelve rats (I), the basal diet + I per cent 
methionine to twelve rats (H), and a diet containing 40 per cent casein to 
eight lilts illl) This work was done during the summer months when the 
temperntuie m the laboratory was tomparaliveJy high It was repeated (B) 
during the late fall mouths w’ith Diets I and II (five tuts for each diet) when 
tile laboratory temperatures averaged about 22' C 

The standiud ertor of the mean was determined by the foimula 



in which d is the dcv-iation from the mean and n is the number of onimals 
The statistical clifTorenecs between means were calculated according to stand- 
ard procedures 

BtSCLTS 

The figure for nitrogen intake minus the urinary nitrogen was considered 
to represent the nitrogen balance. The fecal nitrogen determined for the con- 
trol and burn periods was fairly constant and svas not considered It was 
found impossible to obtain a constant daily food intake and nitrogen output 
for the control period when the animals were allowed to ingest the food nd 
libitum. The nitrogen output vaned daUy for a given animal. Control periods 
w ere run from four to nine days in the A groups, and for se\ enteen days in 
the B groups. 

The means and the standard errors of the means are used for the presenta- 
tion of the data in each group The data for both sets of experiments are 
shown in Table H. 

The rats in group A weighed between 350 nnd 210 grams at the time they 
Were placed in the metabolism cages Their weights increased during the 
control period. After burning, most of the rats showed a slight decrease in 
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Table II. A%ebage Valles With Standud Erbobs of Nitroi'.ex Baiakce i.n Bats* 


DIET 

1 

CBOtPA 

2 3 4 5 8 

7 

I(12)t 
11 tl2) 
III ( 8) 

I 

n 

III 

216*14 
166 ± 9 
125 + 38 

-115 ±13 
-132 ±18 
-156 ± 34 

Control Period 

173±12 186116 I56±12 

141 + 11 142115 148111 

175125 161+26 258 + 24 

Bum Period (Days After Burning) 

-20131 -18 + 23 4±22 01 + 10 126 + 15 

-52 + 32 -70 + 33 88 + 84 52+40 110+35 
-35 + 26 53+32 178175 22 + 70 193*31 

93 + 19 

73 + 24 
143+42 

DIET 

8 

CBOLP B 

7 e S 4 S S 


1(5) 

11 <51 

90 ±14 

105 ±14 

Control Period (Dags Before Burning) 

131 + 21 103+ 5 99 + U 74 + 22 123*15 101 + 11 

111*20 75+16 131 + 16 107 + 19 l.il + 12 103 + 32 

112 + 14 
170±18 





I 

ir 

- 86 + 26 - 
-116*21 

Bum Period {Dayt After Burning) 

-115*35 -44 + 48 66 + 10 0 + 43 116*20 47 + 36 

- 51*59 19*23 15*26 89+18 164 + 41 1 + 51 

65 + 16 
153 + 38 


'Nitrogen Intake nitrogen annar> excretion in inllliglam« 
tFIgnres In parentheses represent number of animals 


weight which persisted during the pexiod of obsertation The animals m 
group B lost little weight during the bum period ami m some eases tended 
to increase m weight 

In all cases the voluntar> food intake inaikedly decreased from the con- 
trol levels duiing the first two dajs after Inuning In some animals the food 
intake remained below normal dui ing the entire experimental period 

In group A (Table II) the mean tallies fot “mtrogeii balance” during 
the first four days of the eontrol period were chosen as standards for com- 
parison with the postburn period The \alues on the first day for Diet I and 
the fourth day for Diet III aie too high to conform with other control data 
No statistically significant differences were noted in nitrogen retention during 
the eontrol period except foi the two values mentioned It will be seen that 
there is a marked negative nitrogen balance immediately after thermal injury, 
which is apparently due to a combination of excessne nitrogen excretion asso- 
ciated with tissue destruction and to loss of appetite AYithin a few days, the 
animals begin to ingest more food and retain nitiogeii A comparison of 
the mean values during the postbum period show's that there are no statistical 
differences between the basal, the methionine-basal enriched, and the high 
protein diets on any given day 

In group B, which was studied during cooler W'eather, the nitrogen reten- 
tion was less than that observed for group A, which may be due to the differ- 
ence in temperature A comparison of the mean values for group B (Table II)' 
during the control and burn periods shows no statistical differences between 
the data for nitrogen balance of rats on a basal and n methionine-enriched 
basal diet. 

DISCU*«IO'l 

Although the experimental procedures used in these e.xpcrinients differ 
somewhat from those .described by Croft and Peters, we were unable to con- 
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firm their findings The English investigators fed definite amounts of a basal 
diet containing 10 per cent casern and 10 ]»cr cent dried yeast dally. The ani- 
mals were withdrawn from the metabolism eages for three hours each day for 
feeding in order to avoid contamination of the nnne samples The urea and 
ammonia nitrogen alone w ere determined as a measure of nitrogen metabolbm. 
In the present cxpeninenfs, the rats were fed nd libitum, a twenty-four hour 
specimen of urine was collected, and total nitrogen was determined, Fnrtber- 
more, these rats were buriiwl at 75® C for sixty seconds in comparison with 
the exposure at 73® (’ for thirty seconds by Croft and Peters. 

Several investigators have faileit to eonfirm the findings of Croft and 
Peters ’ Brow iie. Schenker. and Andre.nc‘ 4 1945) studied the nitrogen metab- 
olism in patients suffering from thermal bums whose diets were supplemented 
wuth methionine They found that the exeretion of urinary nitrogen is not 
sufficiently affected after feeding this ammo acid to warrant its use in burned 
patients Alibott, Meyer, and JlirshfebP studied the nitrogen excretion of 
burned ilogs and were unable to note any significant difference in those ani- 
mals recetvlriu iitcthionino over the coritrot dogs 


SUM MARS 

The intake and excretion of nitrogen m white rats fed on a 20 per cent 
casein basal diet, a basal diet supplemented with methionine, and a diet con- 
taining 40 per cent casein were deterroincil before and after burning with hot 
water. During the first few days after thermal injury, all animals were in 
negative nitrogen balance Seilher the a<Wilio« of oiethioniiie nor increased 
protein ingestion affooted the retention of nitrogen significantly. 
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Case Reports 


PENETRATING HEART WOUND 
The RtrosT of an Ixtuiewinc Case 
JIajor RoBFitT \V. Rodfrtson, SIfdical GOBI’S, Armv of the Umtfj) States 

A PATIENT was wounded in the chest at 8 45 r U March 22, 1945, wlien an enemj 
machine bullet rjcoeheted off a etene wall He was sdnutted to the 33rd Field 
Hospital, "B" Unit, at 11:15 with a euching wound in the first interspace on the right 
side ]ust lateral to the aternuni. At that time the patient was cyanotic and respiration 
was difficult and painful. The sueliisg wound had been sealed airtight with a petrolatum 
gauie dressing There was no other wound visible externally. The blood pressure on ad 
mittance was 120/20, the pulse 108 per minute, and the respirations were 30 per minute. 

The preoperatiFe radiographic picture of the chest showed a right hemepaeumothorax 
with a mediastinal shift to the left (Fig. 1). A small foreign body the size of a split 
pea was present in the first interspace ]ust to the right of the sternum The radiographic 
pieture of the peH’is on lateral view ahoned a bullet at the leiel of asd just anterior to 
the lower border of the fifth lumbar %«rt«brae The aateropostenor view showed the 
bullet lying obliquely on the left side just medial to the sacroiliac joint (Figs 2 and 3) 
The patient was prepared for eargary bj a«p'iration of 500 cc of blood from tho 
right pleural cavity, the administration of 500 «e of blood iniravenouslj, nasal oxjgen, 
and 50,000 units of penicillin intramuseularh 

Operation. — An incision was made extruding lateralty and medially from tho iiound of 
entrance in the first interspace (anesthesia, gas |K>0] oxrgen ether endotracheal). The 
anterior surface of the upper lobe of the right lung was seen to have a'tiioincli laceration. 
As the lacerated area was being drawn laterally into (he operative field a severe lieniorrhago 
started from the mediastinal area The nhole pleural cnvitj seemed to fill with blood which 
was supposed to be originating from the pulmonarj ve<«eU or heart Tho blood pressure imme 
diately fell to zero A formal thoracolomy was rapidly done by resecting a five inch segment of 
the third costal cartilage and rib Blood was seen to be flowing from an opening, one half inch 
in diameter, in the upper lateral wall of the pericardium This opening was enlarged and a 
one half to three quarter inch laceration was visible at the junction of the superior vena cnv.i 
and right auricle anteriorly. For more adequate exposure the thoracotomy was extended me 
dially rejecting campletelj a section of tlie sternum over tliiv area The laceration uas now 
seen to be about one half in the vniwnor vena cava and one half in the auricle This wound 
was clijsed with a double layer of line silk sutures The iiencardium was clo«ed tightly after 
further exploration showed no other mjoiardial or pencxrdial damage 

The laceration of the upper lobe of the riglit lung wax elo'-ed iiijng n double row of 
inteftmal catgut Tlie pleural ra\i1> was irrigated with l.lOO c e of normal saline solution 
Further exploration of lung ami diaiihragm showed nn damage How lUe bullet got to the 
loner abdominal area was undecideil ThoraeofOBjy openings were elo'-eil airtight. The lung 
was expandeil under positive pre*«ure A lapinrtomy waa then performed and disclosed no 
intraperitoneal or retroperitoneal hemorrhage, and no diaphragmalic or ii>cus damage The 
mystery was UB'olred ss to how the ballet had deseesdeil into the pelri«. 

For one hour after the first severe bcmorihage at the outlet of surgery the anesthetist 
was not able to detect the blood piesvnre All anexlhesia was stopped during this period, only 
oxygen being administered. At this lime tho paticot appeared .almost dead. Each labored 
respiration appeared to lie his la«t Following the opemlion, bronchoscopic aspiration and 
eomplete intercostal nerie block were done on right side 
Received tor publication Btaj T IWa 
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The total iliinition of i"urj;prj Ii*c» ami nnr li ilf lioiiri* Dutliif thi" I'orioil tlio 

pttipnt rpoonpil 2, '>011 c c. of Mi*ol !•} tuo nnilo* (arm anil Ifj;! jimultanoou^ly, utulpr po*i 
tut pTf»»uT« a laTpf pint of llio tmio IW trooixo.! 5<W ci of Mooil prrin»'rniucly and an 
aiMilional 50li ce. on tlio po'lopprotno aar*! mikini; a tola! of l.jnii or of Uooil In almut 
five hours’ time. 

I’lMfoprrflfne ('nntnlfj’cfiic' — VuHowing (ij-eration lt« jntient wii» verj apprehon^nc for 
the first si): or seven <1 1\<, mtli n rnpol iviilse ami resjuration lllooil preoure never fell helon 
100 sjstolir nml pu]«e pre-'ure «ns ninnvs 4lt or nlmte lie nieivnl pontiniions nnol osygon 
dutinc this period, niid ilailv venous pressure r«nlmg« were nimle I)eennipre«*inn with 
Wangensteen siietinn was for fir«l three i] ivs miiti It Ihiring tlie <leeoiiipre«»ion 

perinil, 5 per eent gliieoae in saline solution wn* Kiteo to msiin i<i1ei|iiiile uriiinrv output 
anil ehloride hnlinre 



Pllf S FIs S 

f's S— The patient three ilo» »fl«r rmiuvHl of missile < \prll 9 1945) 

. FIs 6. — X-rar view setcntien .Hts after a<lmi«shin to flel.l hospital (April 9 1945) 
lunss hate pr«etlcall> eleareit 


The perieardial sac was aspirnloil on the secoml anU third postopcriitite dats witli 
the following results 

March 24, 1043, 2J5 e c of sanguineous fluid were olitained. JIarcIi J3, 1945, (15 c e. 
of serosanguincoua fluid were olitained The highest venous pressure reading was 185 cm. 
of water. After the third postojierativc dav venous pressure was never above 145 cm. of 
water. Chest aspirations vverc i>erfomied according to mdiogriiphic findings Frequent 
hematocrit readings were made and blood was given os indicated. Altogether the patient 
received 3,.500 c c. of blood during the i«>stopemlive course at the field hospital 

Penicillin was ndminislered intramnscnlarly (2), 000 C > every three hours for 
twelve days following operation A similar amount was given foi six days following the 
last operation for removal of the foreign bodv litaniin therapy was administered from 
the beginning 

April 5, 1945, a venogram done by injecting diodrasl in the left femoral vein indi 
cated a machine gun bullet in the left tommon ihac vein just below the bifurcation of the 
inferior vena cava (Fig. 4) Attempts to tale a lateral venogram were unsuccessful. 

April 6, 1945, under gas oxygen, ether anesthesia, a retroperitoneal exploration for 
the foreign body was performed An elliptical incision was made just above and medial 
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to the left iliac crest The left eommon iliac Tein tens expo«eJ and tape was placed pros! 
mallf and distally to the location of tbe missile The «ccIu«ion of the vein wall above was 
done in the endeaior not to allow any clot to escape Soirard the heart. The reio w»» 
incised and a rather large nmount of fibnnoas exndnte and blood clot attached to the 
bullet and lein wall was eiposed and subseiuently removed. The left common iliac vein 
was then ligated aboie and below the site of injury 

Ob the thirrl day foiJoning the remosal of the (n»««ilc the patient was alert and hn 
general condition was very satisfactory (Tig 5). On tbe same day an x-ray view of the 
ehe*t showed an enlarged cardiac ahadow to the left. Lung fields were praeticallv clear 
(Fig 6> 

Heparin was ailmimstered <one ampole a <Iat for four days). 

For the fif»t three or four dais foIlowjBg operation there net some psin and moderate 
•welling of the left ihigli and leg which grailually #ul>*i<led during the following seven days. 

All incisions healed primarily except the anterior thoracotomy incision where the 
third rib was resected. This incision beeame seeondanly infected and there was still slight 
seropunilenC drainage when the patient «a» evacuated from (he 33rJ Field Hospital. 

Peraonal commnairstions from the luilient during the poitoper.stiie rour«e is bs*e 
ho»pitals in Itali and at VTaher Meed IIo«inta1 in Washington, D C., indicated that his 
progress was sntisfactors 

The following personal information was forwanled on 4ug. P, J045, from Colonel K. 
A <Jrisir«!<], Chief of Surgical Sernce. Walter Ifeed fSeDers} Ilotpltal, Washington, I>. C.t 

’■your patient is at ptesent here and wa» operated upoo by me Ja«l weei. Wbrn he 
got here he was in excellent condition with all wounds we!) heiled, but had a large shadow 
on the left "ide of the heart with compression of the left venlncle as seen on diodfost 
angiocardiograms Pictures with diodtasi m the left ventricle ehowed that it wa* »• 
dented and compre«ed bi this extracardivc mass which we thought nas probably as 
CRcnpsuliited Jienmioma in the jieticatilium since there wee no fever, inerensed white 
count, or other signs of sepsis 

“I removeii the left fifth <-o«««l cariilago and found that the maee was a tiieh 
walled, locnlired lolleccion of pus in the pencardium About 200 ec. of pus was remared 
along ivjth a piece of wool fabric a)>oiii ) citi. )o djameler which was the cause of the 
abscess Cultures were sterile The location of the ab»ce«s was so far posterior that it 
had to be nppro'vched transpleucallv I unroofed it h> removing a portion of the lateral 
abscess wall nboiit 4 cm in diameter so that it conid drain arteriuatelj into the pleura. If« 
IS getting along iiell and ehooJd be out of the hospital within a few weeha.” 

Further ronimunicaiion from tbe patient revealed that he had an osteoperiosteal graft 
OB March 8. Ifilfi, St the Fitisimmons General Hospital in Denver, Colo , to repair ao 
anterior herniation of the chest wnll, thu* providiiig better heart protection This opera 
tion was very eatisfactorv 



Editorial 


The Society for Vascular Surgery 

W ITH nil npprorintioii nf (lie nnpoitniirr of \asciiliii diM-nsos of all types, 
aiul with a consequently inereaHinj; interest in such diseases, the cslah- 
lishment of The Society for Vasenlar Snigery nttrnets attention. During 
World War 11 the importance of pcripliernl \ascti!ar injury was particularly 
empliosircd. -\a a result of etposure to eold. titlier on the damp ground, in 
the water, or in the air, clianges in the peripheral \csscls were frequent, some 
of only a temporary nature, whereas, «»thers \xeic so extensive that viability 
of the area supplied by the injured aossoIs eould not he maintniiicd The need 
for additional invcstiRntion in such instances licenmc c\idcnt Although both 
traumatic and crymotic \nsc«lar injuries ol)scr%cd during the war were dra- 
matic and attracted cousidcraldc attention and were tesponsible for calling 
attention to the importance of lesions of llic vascular system, it must he cm. 
phnsized that congenital and spontaneously occurring diseases of the \essols 
as well as traumatic lesions arc of great importance <luring peace time Tliese 
oonditlona not only produce suffering an<l disability but also are likely to 
shorten materially the life span of the aflliotcd individual Nothing could be 
more catastrophic or tragic than the sudden death from pulmonary embolism 
in a patient apparently normally convalescing from a simple operative pro. 
ceclure. 

Advances in vascular disease can be made in a number of ways clinical 
insestigatioii of patients, noting the response of various therapeutic nieasnies 
in the normal individuals and in those with lasculor lesions In many in- 
stances combined investigations by physiologists, pharmacologists, internists, 
and surgeons are necessary in order to understand the underlying pathology 
in vascular lesions and to evaluate the therapy Also, much can bo accom- 
plished in the study of diseases of the vascular system as well as in other 
diseases by animal experimentation It is becoming increasingly more appar- 
ent that in large hospitals \ascu1ai services should be established in order to 
permit these combined studies In this way the patient with vascular disease, 
whether spontaneously occurring or whether the lesuU of trauma or othei 
causes, will receive better care 

Dr. Geza de Takats, who is recorder for the new society, has summarized tlie 
objectives of the society as follows (1) to promote research and study in vascu- 
lar disease; (2) to define more clearly the role of surgery in this field; (3) to 
promote and encourage adequate teaching of vascular diseases to students, in- 
terns, and residents; (4) to encourage hospitals to develop special sections in 
vascular surgery and to provide special training in vascular surgery for young 
surgeons interested in this field ; (5) to pool the experiences and knowledge of 
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to the left iliac ere*! TI e left eonisnun iliae lem vu* ex]<<<e<) anil tape was plaeeil proxi 
mallj anil ili»faIlT to the loeation of the mixile The i>fetu»ion of the \eln wall above wa« 
ilone in the rmlravor not to allow anx etvl to exafo lowarij the heart. The veto wax 
ineueJ ami a rather large amount of Ahrtaoaa etiulate ami Mool clot a(tache<} to the 
liullct ami xnn wall waa exi'ii«e*l anil Bal>'e<]iietit1r tenioieil. The left common Iliac \eln 
was then ligateit ab‘i\e anil below the aile nf injure. 

On the Ihiril <lnv followini* the remoial of the tnieeile the patient was alert anil h« 
j-eneral eonJilinn was very sati>faelore (n~ 5» (In the same ilay an x rae view of the 
fhe«t shoneil an eiilargeil eariliae shallow to the left. I.iing fiehls were praelieally clear 
I I'lB fi I 

/lepnrin wse a>l(niDivterei{ (one nnipule • ilat for four lUisi, 

I'or the lint three or four ilaxs fuilowins n|ierntion there was some pain anil moilenite 
"Willire of the lefi Ihirh nml lej; Mhi'li ym lualle nibsMr.) ilafinff the /dHowibj seien days. 

All iQcisinns liealet primarilx except the nnlcrior thomentomr lacieion where the 
third rill was reseeied This ineioun lo^eanie seeondarile inferted anil there was still ili^hc 
seropurulent drainae* when ihe j.atient wa« exaeDate.i from the Ttnl h’lehl Hospital. 

PersornI rnniintinienlion* from the {.nlienl <larins the posln|>erntiie rourte in ba«e 
hii'pitnN in l(ah onil at 11 niter t(rei( m tl'ashingtnn, II (*., indieatei! (hat hi< 

jirnijfess was sat isfaetor* 

The fiillowina jeTvinnl information wns fomnnled on lus P, I'*!', from Colonel R 
1 (iriswal 1, Chief of I'urKirnl heriiee. Walter Heed (ienerni llospilnl. Washinclon. D. C.S 

“Yiiur patient is m present I ere and was n|>eraled upon bv me last week. When he 
It'll here he «us m excellent eondition with all woonds well henled. bnt had a laice shadow 
iin the left side nf the heart with eompresaion of Ihe lefI tenlriele ns aeso on dioilrast 
nn.;ioeardini;rarns Pietures with •lio'lmst in the left tenlriele showed that It was fn- 
denied anil eomprrso'd bt this extraeardine mass whieh we llioiichl wm probably an 
enes/’solnted /ei«nt<»m» in the j-er/enedium »»»ee there was no fever, inersaseil white 
enuDl. nr uther si|;ns of sepsis 

‘•I removed Ihe left fifth eosinl earlilaje an-l found that Ihe mass was a Ihieh 
walled, loenlirsil rnlleelnm of pus m the peneatiliRm. About Cf'" e r of pu« was removed 
ahini: with a pieee nf wivil fnbrie alMiiii 1 eni in ibameter whieh wns the fau<e of the 
nbseess. t nluires were sterile The breaiion of the al.seess was so far [■oslertot that If 
had to be "I pfunehed iranspleurallv I niiKwifed It by remnviBS n portion of the lateral 
«l(«ee«s H-all al«i«l J em in diarneiee so fbsf it eouU ilrnra adeijuairh Into the pleura. He 
IS getting alnng well and shnull be out of the hospital within ■ few weeks ” 

Purihef enmniuniratinn from the patient revealed that he had itn nslenpericrsteal graft 
fpn Mareli », I'M'I, ni the I'ltrsimmons Oencral Uoaptlal in Ih-nver. Colo, to repair an 
antennr hermalinn of the chest wall, thns providing Itetler heart protection This opera 
tmn was verv salisfaclorv 



Book Reviews 


Peripheral Vasctilar Diseases. By Edgar V. Allen, B S , if A , il D., 51 S , F.A C.P., Di\ ison 
of lledicine, Mayo Cliiuc; Nelson W Barker, R A , M.D , M S., F.A.C P., Division of 
Medicine, Jlajo Clinic, Edgar A. Hines, Jr, M D , B S , 5f A , M.S , I'. A C P., Division 
of Medicine, hfajo Clinic; and assoeintes in (he hlayo Clinic. Pp 671, with 3Sd illus 
(rations Philadelphia, IWC, \V B Saunders Compnn} $10 

This IS a comprehensti e trestise and in the reviewer's opinion the best of the several 
books on the same subject which have been published during the past few years. The 
three principal authors are retogawed authotities in their field and have a combined ex 
penence to draw from nhich is unsurpassed anywhere Eleven other contributors have 
Written portions of the book which deal with specialited pha«es of the subject and give a 
uniform excellence to the whole book 

Each disease is considered as an entity The student will find much pertinent knowl 
edge concerning the luslorv and methods of investigation of each subject The practitioner 
will find adequate scetions on diagnosis and treatment The teacher will find it an eTcel* 
lent reference book. The bibliography is well chosen and adequate. 

The work is dedieated to the late Oeorge B Drown of the Slajo Chiiic. In the te 
Tiewer's opinion the hope of the authors has been fulfilletl It is a worthy tnonumenf 


Harrey Cushing, a Biography. Bv John F Fulton Pp 754, with 89 illustrations. 8i ring- 

field, 111 , 194(1 Charles C Thomas, Publisher 

In bis mil, Cuslung made provision for the publication of his biography should it be 
deemed "of interest and help to medual atudeiits'' Fulton has more than met the«6 
conditions, and has edited and integrated a vast bodv of souree mateiial which he hns 
bound together with an easv fiomng narrative Vfnttea and composed in the manner of 
Cushing’s "Osier," to winch it is a worths companion piece, the author has selected 
liberallj, but cnttcalh, from Co«htog’e prolific and illuoiinatiDg diaries, correspondence, 
and publications. 

NVitU just enongh family, geographic, and gencaVogic bachgiound, the biograpliy pa««es 
quickly through liis joiilh, pau*es n little longer in the "bright college years" at Yal», and 
fettles down to a sustained jmee with hia entrance into Harvard Medical School and early 
years at the Jlassacliu'etts (icneral Hospital The picture emerges of Cushing, a restless 
spirit "hot to the touch, ’ consecrated to medicine, fired by n tremendous ambition, and 
sustained by boundless energy ThTongh the medium of his diary and fainily corrciq>ond 
cnce IS presented an nccount of Bifdicme and surgerv in lioston in the dais of the nniphi 
theilre and priiate hanie, of surgical Titans and the haxnrds of nnesthesia 

Then follow, in sharp conlmsl, his life as surgical resident at the .Tolins llopkin*, 
but newly sprung from the brow of Aesrolapio«. the interesting development of hir relu 
tions with llalsted, his susmined ftiewdskip with Wekh, and the lieginnirigs of nil important 
relations witli Sir William (l«ler. who le«l him "on the severe uscenl of high Parnassus." 
following his year of study abroad with Kocher, KroneeVer, and •‘‘herrington and the 
widening of his outlook to an international honaoo, »o important to his later develonment 
there is the return to Baltimore— the "latch kever" days—the ripeniug of his surgical 
thinking, conttibwtmws to sutgwai technique and its teaching, and the gradual development 
of the relatively unexplored field of neurologic surgery. This part of the book, closing 
with a record o( his negotiations with llaTvard which led to the Moseley Professorship 
and the Brigham Hospital, is particularly well done, and shows the breadth of Tushing'* 
furgienl foundation 




SUROrRY 


6(U 


After B most interesting ftceouat of settling in Hoston an.) at 3Iflrior.J, there /&»/>»« 
the nairatne of the wn,r jears, taken Iargel\ from Ins Ilonieric dinrr which «ene« to 
f-roject Cushing against the background of the war. In the jears that follow, w« linJ 
n. C. hack at nan ard. These axe jears of intense and treinendoii«h laned actintj, years 
of promise fulfilled, punctuated by a steady stream of honors in this country and abroad 
By choice, references to the more techaieni pfi««es of these clinical lears base been de 
liberately curtailed in fas or of historical and personal material 

The closing chapters deal snth Cushing’s return to Yale, a period rich in literary 
accomplishmeDt, but tempered eoinenhai hr ill healtfa and foreeil laacfinti, Jlie'h lime 
was spent in the arrangement and disposition of hie books, in writing, and in the prep- 
aration of the biobibliographj of Vesnlius, a work which he did not <iuite have time to 
finish. In 1939, his 70th birthday was celebrated with a tremendous e*pre«sion of affee 
tion and esteem, and shortK thereafter he reeeive<l the unique honor of election to the 
Jfoyal College of Phisicrans Thaler that year, in the i’all, he suceumbed to a coronarv 
occlusion. 

The book cannot fail to inspire and stimulate medical students, but even more than 
that, it IS the record of a great figure and pereonabty Jariog the coming of age of sergerj 
in America ^VeU illustrated and profusely doeumented, it is easily written and objective 
to a high degree, althougli the inrlusion of manv of Cushing’s facile sketches and the 
iiumeroui quotations give the bwik almost ibe character of an autobiography. As Cushing 
was a man of luch broad interests and atiainmeots, the volume should nave a wide general 
appeal, as a personal record of his con<eoi|>oraries, and as a rommentary on Ms 'inie«, 
it should prove of lasting interest and real <ignilic*ince 


Operative Gynecology. Dv Itichard W. Tel.inde, M.B, Professor of Gynecology, Johns 
Kopktns Unuereity, Baltimore, M<L lY 735, with 3IS illustntione Philadelphia, 
1946, J. n. LippincoCt Company. 

TeLinde, who heads the department of gyneeology at Johns Ifopkiti lloepital and 
Medical School, has prepared this book for use particularly by graduate students during 
specialty trainiog and «s a reference hook for cbnical work for geseral eurgeons Jl >s 
also of interest to the epecinhst Jt is not a reference book but presents m detail the 
methods lO use in his own depsttoient and the reasons for their adoption Tt is, then, a 
most practical presentation and will receive wide acceptance for this rea«on 

Detailed consideration is given to pre and postoperative study and care. In par 
tieular, the liopkins routines for the handling of the bladder after pelvic eatgery are 
discussed at length and the results are reportol to be really ezeellent 

The indications and contraindications of rooet of the uieful gvoerologie surgical pro 
cedurcj are presented clearly and soundly. Surgical techniques are given in detail and 
clearly. One is surprised at the absence of description* of techniques for local anestheai* 
and of the tVcrtheim operation The two paragraphs dealing with the details of the x ray 
therapy of cerv ical carcinoma are in need of revision 

The illustrations are magnificent and jn most generous number They have been pro 
<Iuced by a anw^>er of artist*. They might well eerre as standards of excellence toward 
which others might strive. 

This IS undoubtedly the Lest booh in its field and is to be recoiiimended for wide u*e 
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CHKJIOSUnCilCAL TIlllATMIlNT OI’ (’ANCER OP THE EAR: 

A JIICROSl'OI'ICALLY CONTROl.LEI) -METHOD OP EXCISION 
pRKDrnu' E Moiiv, M I) , M ini'^ov, M'is. 

(From JAf Htpartmtni of Surgrry Ihf Mr Inlte Mem'tr\/\l hahoralory, 
rniirrfifj) of 11 (tronsin Miilnat School) 

T he dc\clopnicnt of the cli<*mosurt;ical method for the microscopically con* 
trolled excision of cancer has previously been described.’’* The use and 
evaluation of the method in the treatment of cancer in specific sites, such as 
the lip* and the nose,* has been reported The present article deals with the 
chemoiurgicol treatment of cancer of the ear and includes the analysis of 
Ihe therapeutic results in a consecutive senes of 107 lesions treated over the 
period of nine and one-quaiter years ending Sept 29. 1945, which date is nine 
months prior to this writing Inasmuch as the behavior of squamous-cell car- 
cinoma is much dilTerent from that of basal-eell carcinoma, the two histologic 
types are considered separately except in regard to the chemosurgioal tech- 
nique which is the same for both types. 

TKCHS'IQUE 

The chemosurgical technique by which cancer of the ear may be excised 
under systematic microscopic control will be described m the case report which 
follow 8 . 

C\SE Report. — T he lesion pictured in l^g. 1 nas Erst noticed six months pre\ious to 
the patient’s first iisit to the rhemosnrBery ainic It began as a nodule which was 
covered with skin at first but which became ulcerated after a few weeks. lie was re 
ferred to a radiologist who in turn referred the patient for chemosurgical treatment be- 
cause he belici ed that the cartilage might l>e damaged bj radiation therapy. 

The lesion was a firm nodule 11 mm in diameter. It was eleiated 3 mm. above the 
level of the concha of the ear There was a central ulcer, in the base of which protruded 
papillae with slightly hjperkeratotie tips The lesion was adherent to the underlying 
cartilage. Ko enlargement of the regional l^mph nodes was palpated. 

The first step in treatment was the application of dichloracetic acid to the part of 
the le sion covered by skin This keratolytic ehemienl served to render the skin permeable 
Aided by the Thomas F nrtltin?!nm Fund, the Wisconsin .Vhninl Research 




On llin tUirA Any ific enncrr tfune wsa •tiJI erorwlj' and iraa aeen to lavoht 

Dm j’l-MiiiiiAiiiim uridrr ll c ecnlrsl ]>nr( of the neoplasm There vraa, however, so Tiaihle 
eroalim of t)in enrliJiiRe Areordinglj, the tixatise paste was not applied to the ear 

(lliign l>iit only to tlie lixsima nl the periphery. 

On the fourth day a liiycr of twsue ] ram, in thiekoeas wa* excised from the periphery. 
Hliicn no ennrer could ho detected hy groan exarmnalion the excised layer was divided into 
flvo a|ieclmcn* of convenient aire, and Iheir loeatioaa were mapped on the lesion (u'ing 
Tnefciiroehromo) and on n pad of paper (Fig. Z, .if). 

j'roren recllons were nimlc hy culling through the undersurface of each of the flat 
ipeeimcns and hy stnming with hematoxylin and eosin. Karh section was scanned under 
llis microscope and the areas of remaining cancer located on the map as indicated by the 
two stippled nreiis In I'lg 2, 4 

I'lirlhcr npplicntion of the flxaloe was limited to the two cancerous areas. On the 
next dnv Iho specimens from these areas were found to be free of cancer (tig 2, tl) The 
lisloii w'ns emertil with a petrolatum gaoxe dreasing. 

()„„ week Inter the remaining thin layer of Jix.»d tissoe had become separated from 
. jiyinjf tissues and could he removed by snipping the holding strands of llhroua tissue 
with shnip portions of cartilage were also removed. (In 
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this series the average time at which the basil lajcr could be removed was 7.4 dajs with 
a raage of from 4 to 12 dav*.) The granulation* (Fig 1, J/) were hept covered with petro- 
latum gauze until the wound had healed two weeks later The final scar and defect were 
barely noticeable (Fig. 1, C). 



As in this case, many cancers of (he car e\teii<i onto the underlying car- 
tilage. When this occurs it is necessary to section onlj the tissues at the 
periphery. If, however, the cancer has eroded through the cartilage, the de- 
lect is grossly visible upon e\posure of the cartilage anil microscopic study 
of the tissues beyond the invaded cartilage is indicated 

When invasion of the entire thickness of the ear has occurred it is neces- 
sary to remove the full thickness of the car in the involved region (Fig 3). 
Cancers which extend far beyond the ear proper are not infrequently encoun- 
tered (Fig 4) Some were followed out for many centimeters beyond the 
region in which the cancer was originally thought to be confined 

The extension of cancer onto the bone necessitates the destruction of a 
thm layer of bone to assure complete removal of the neoplasm Cancerous 
erosion of the bone produces a honeycombed area which is grossly visible , 
this involved bone may be fixed with the zinc chloride fixative and removed 
layer by layer with chisels or rongeurs, until solid, cancer-free bone is reached 
Removal of large lesions involving the helix, of the ear may necessarily 
result in the formation of a niche in the normal contour of the ear. Such 
defects arc relatively easy to repair, however, because a maximum amount of 
normal structure is preserved as a base for plastic reconstruction 

In cases in which the entire ear was removed there was never any stenosis 
of the canal (Fig. 5). However, following the remov'al of advanced lesions 
involving the concha and the entire circumference of the canal, there may be 
some tendency for stenosis to occur (Fig. 6). Therefore, it is advisable to 
keep the canal distended during and immediately after healing For this pur- 
pose petrolatum gauze wicks or catheter tips may be used. 

Cancers involving the canal and extending into the middle ear and around 
the mastoid and styloid processes have been followed out by the chemosurgieal 
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technique, using long, slender scalpels and forceps. Unfortunately, however, 
the lesions of this type encountered in this series all have been so advanced 
that the patients succumbed either to carcinomatous invasion of deeper struc- 
tures or to metastasis 

Difficulty due to hemorrhage js not encountered during the chemosurgical 
treatment of carcinomas of the ear, with the exception of those extendmg 
into the region of the superficial temporal or external carotid arteries. If, 
during the excision of the layers of fixed tissue, there is bleeding, it usually 
can be controlled by the application, under pressure, of a small piece of gauze 
impregnated with the zinc chloride fixative. If bleeding should occur during 
separation of the final layer of fixed tissue, a suture-ligature may be required. 



MOHS- ClM'MOSUROlCXL TBrATMEN-T Or CWCFK OF I'VR 
TltFR \rEUTIC RHSULTS IN* C\SnS Of PQl \MOt’S-CnX C HICIN03I V OF TJIF F IR 

A total of fifty-two patients with squamous-wll eareinomas of the car 
chcmosuigically treated. The extent of the Jcsions langcd from \cr.\ carl 
extremely advanced. Tliirtj jwr cent of the eancers were recurrent follow 
pre\ ioiis surgical or indintion treatment. 




SOKCERY 

Primary Lesion . — Of the fifty-two patients in this scries, fifty were followed 
for six months or more In this group of fifty patients, the primary squamous- 
cell carcinoma was eradicated in forty-six (92 per cent). 

The four cancers which were not eradicated were far ad\anced. One was 
a massive carcinoma with a malignancy of grade 3, it cioded through the tem- 
poral bone into the transverse venous sinus. The* second was a deep seated 
cancer with a malignancy of grade 3, involving the ear canal along with the 
temporomandibular joint and surrounding structures The third was a mas- 
sive carcinoma with a maligiianey of grade 2, which arose in the canal. There 
was also cervical metastasis, therefore no drastic effort was made to remove a 
recurrent mass which extended into the middle ear. The fourth lesion not 
eradicated was a carcinoma which arose in the region of the middle ear. It 
extended outw-ardly in the ear canal and inwardly around the great sessels 
into the oropharynx 



In general, it may be stated that any carcinoma of the external ear may 
be removed by the chemoswrgical method if there is not actual invoh ement o£ 
underljmg vital structures, sueh as the biam with its lenous sinuses, the 
carotid, or jugular vessels 

End Eesulls After Six Months or More — ^WTiile end results after six mouths 
are of limited lalue for the comparison of the results with those obtained by 
other methods, they form a fairly accurate expression of the ultimate outeome 
This is so because residual cancer, if presoit after cbemosurgieal treatment, 
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lusiially makes itself cviilent well wUliiit tlie six-niontli period because it is not 
deeply buried in n sursical incision, nor is il kept in nbejaiicc by an atrophic 
radiation scar. Morco\cr, mctaslnscs usiinll> become cMdcnt before a period 
of SK months has passed 

The fiffy-lno cases of sfjnamoiis cell careiiiorna nerc dnidod into “inde- 
tmntnnte” and “dctvnmnate’* ttronps follossiUK the example of Martin, Mnc- 
Coml), and Binds * The ui<lrfernimatc proiip iticiiides. (1) the eases of pa- 
tients nbo died of iiitricni'rfnt disease sxilhoul eMdcncc of reenrreiicc and (2) 
those who acre lost from t>l>ser\ntioii nithoul rcenrrcncc The determinate 
proiip IS composed of (1) the eases of pnlieiits Hi nbom nnsnccessfiil results 
were obtained (tlic patients who hn\e ilieil of cancer, who have been lost from 
observation with cancer, or who arc Imiip with cancer) and (2) the cases of 
patients in whom sneecssful results were obtained (the patients who remained 
free of canter for sis months or imirc) 



G12 


SCRGEKr 
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Sacee«-ful results 

fM% liBTft taTitvi jt>» 

MX months or more 
Patients free from cancer for 
three rears or more 
Patients free from cancer for 
fire ,venrs or more 
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Six month end results 

Total number of ct<e<i in(heueee«ful 
roMiUsdinJedbr total numWrof 
determinaM ca«ea (40 - SO) 


Thtee-.rear enArCMilta 

Total number of M«es ttitli sucee<'ful 
re*ul(< dirided br total numW of 
determinate cases (25 - 31) 

Fite year end results 

Total DOniVwr of ea«es totb raeee‘«ful 
results dindeJ br total number of 
detenninate ease« <9 - 14) 


'^^ilw?tt^'to Oie 

Feb*’n.*l5U, for 


ing to their aterago diameter- Gronp A. under 1 cm.; Group B, 1 to 2 cm 
<Fig 1) ; Group C, 2 to 3 cm.; and Group I), 3 cm. or more (Ftgr. 3 to 5). The 
measurements alwavs refer to the size as clmieallv determined before treatment 
vras begun rather than to the size as determined during the course of chemo- 
surgieal treatment. 

As lias to bo expected, the rate of cure in Group A was high (100 per cent) 
but tapered off m the larger size groups (Table If). 

Effect of Frenotfs Treatment on Prognosis — Thirty per cent of the fifty 
patients uith squamous-cell carcinomas in the determinate group had received 
prexious unsuccessful treatment by means of sonte surgical or radiation pro- 
cedure either alone or in combination. Although it was pos.sibIe to salvage 
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53 3 per cent of tlic patients with recurrent lesions, the rate of cure was well 
below the 91 4 per cent attained in the proiip of patients uho pave no history 
of prc\ioiis treatment (Table 111). The poorer propnosis in patients with 
recurrent lesions s\as due largely to the delay and tiic increase in extensive- 
ness which occurred dunnp the period of inadequate treatment. 


TABLr III r.rrccT or IVnim sTrrMursT or 5 >q' ik>nn.sCrii Capcinomxon Paoesosis 



Effect of Ilistohfjic Grade of MoUgnanaj on Prognosis — The fifty squamous- 
cell carcinomas, upon classification on the basis of Uroders' four prades of malig- 
nancy, were distributed as follows pradc 1, 24 per cent; grade 2, 48 per cent; 
grade 3, 20 per cent , and grade 4, 8 per cent 

In agreement with llrodcrs’ conclusums* the prognosis m the present 
scries was strongly affected by the grade of malignancy ns indicated by the 
fact that the rate of euro was 91 7 per cent for lesions with a malignancy of 
grades 1 and 2 but dropped to CO and 25 per cent for lesions w ith a malignancy 
of grades 3 and 4, respettiicly (Table IV) The reason for this drop in rate 
of cure was due laigcly to the crcnlcr tendency toward metastasis c.xhibited 
by cancers of higher malignancy. 

Tab! e IV T-rf EOT or Histolooic Grade or Maucvascv or Squamous Cell 
Cabonowa o\ Proonosis 
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Table V. Erfrcr or MerA'n'ABi^ ov Trocnosis 



«pre four palicnfs uho at the onset of treatment had enlarged regional nodes 
%%hich later retimied to normal upon removal of the infected primary lesion 

No prophylactic neck dissections were done in (his series, but a policj" of 
close postcperntive observation vras followed. Unfortunately, the fonr pa- 
tients nho developed nodes after removal of the primary lesion failed to re- 
turn as soon as rcfiuestcd, therefore, the metasfases became etfensive. In all 
of the patients who developed iiietastases there had been largeprimarj* cancers 
of higher than usual malignancy (two each were classified as grades 2 and 3 
and three were classified as grade -1) In vie« of these cireiimsfances it prob- 
abls would be wi^c to consider prophylactic dissection of the eerrieal nodes 
for patients ha\ ing large, highly malignant, primary cancers. This would seem 
to be indicated parlieulnrlj in patients who cannot be relied upon to return 
regularly for checkup e.xaniinations 

In three patients of this senes surgical and chemosnrgical dissection of 
metastatic eeriical nodes was carried out. while in si-v patients palliati'e 
roentgen therapy was given either alone or In conjunction with the afore- 
mentioned surgical procedures The.se procedures were of definite temporary 
benefit and they made it jvossible to delay the fatal termination for as long as 
three } cars 

Effect of Site of Origin on Prognosis — The fifty squamous-cell carcinomas 
in patients in the determinate group arose m the seven regions which are listed 
in Table A majority (twenty-eight) of the lesions were located on the outer 
ntn of the car and on the anterior surface, and In these location.s the prognosis 
was unifomilj good , the rates of cure were as follows heli.v and lobe, 100 per 
cent . antihehs and crura, 93 8 per cent , and concha, 100 per cent ) 

The rates of cure were somewhat lower for cancers arising on the posterior 
surface of the ear (CG 7 per cent), in the postaiirieular region (75 per cent), and 
in the preauricular and tragal regions (75 per cent) The lowest rate of cure 
was for lesions arising in the canal and deeper structures; none of the four 

Tabie VI EfFECr Of SiTEOf Oiuci\ OF Sqcamovs CrLt Caecinoma on-Procsosis 
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in this group were cured. In general, the more medial the site of origin the 
worse was the prognosis. Conversely, the nearer to the outer rim of the ear 
the better the prognosis tended to be. This tendency was in part due to the 
fact that the lesions arising more medially would more quickly erode into 
underlying vital stnictnros and in part due to the richer lymphatic supply in 
the deeper structures with the consequent greater tendency toward metastatic 
spread. 3Iost of the lesions which metastasized arose on the posterior surface 
of the ear or in the adjacent postauricular region; these usually soon invaded 
the posterior-auricular groo^e, and m this location any movement of the ear 
strongly trauraatizod the cancer This trauma doubtless increased the tend- 
ency for metastasis to occur 

The poor results with the four lesions arising m the canal or deeper 
structures were ascribed to the fact that in three metastasis had occurred, 
while in the fourth the carcinoma, which arose in the region of the middle ear, 
had spread medially to the oropharynx There is no reason why less advanced 
lesions of the canal should not respond well to chemosurgical treatment. 

THERAPEUTIC RESULTS IN CASES OP BVSAL-CELL CARCINOMA OP THE EAR 

A consecutive series of fifty-five patients with basal-cell carcinomas of the 
ear was treated chemosurgically In this group, 2o 5 per cent of the cancers 
were recurrent following previous surgical or radiation treatment. There was 
no instance of metastasis 

End Eeaults After Six Months or More — Of the fifty-five patients with 
basal-ccll carcinoma followed for sw months or more, fifty-one were in the deter- 
minate group Of tins group, forty-seven were successfully treated, so the rate 
of cure was 92 2 per cent (Table VII) 

Treatment was unsuccessful in four patients. Two of these had extensive 
involvement of the temporal bone, so that complete removal was not feasible. 
Two others had lesions .arising deep in the canal and they could not be re- 
moved completely because of extensive involvement in the vdcinily of the 
middle ear and deeper structures 

Three-Year and Five-Year End Eestills . — In the series of thirty-five patients 
followed foT three years or more, there were thir^'-one in the determinate group. 
In the latter group there were twenty-seven successfully treated patients; there- 
fore, the rate of cure after three years or more was 87.1 per cent (Table VII). 

There were twenty-five patients followed for five years or more and of these 
twenty-one were in the determinate group. Of those in the latter group, seven- 
teen were successfully treated, so the rate of cure after five years or more was 
81 per cent (Table VII). 

It will be noted that there were four failures in the six-month group, four 
in the three-j ear group, and four in the five-year group. This circumstance was 
due to the fact that all of the failures occurred early in the course of the project. 
Since the total number of cases in the groups followed for the longer terms 
was smaller, there is in them a consequent lower rate of cure. In the group of 
thirty-ciKht patients with basal-cell carcinoma of the car treated during the 
past eight years, there have been wo failures. 
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PtKlOD I PEBIOP 

Total Buml^cr of ca'cs 

53 

35 : 

Inrietermuiate group 

Patients dea<l from other causes toOi 
out rccorrenee 

Patients lost from oh«erration with 
out recurrence 

Total number 

3 3 

1 1 

4 

3 

1 

4 

Hcterminatc group 

Total number 

51 

31 2 

ln>ueee<«fulre<ults 

Patients dead from cancer present 
at tunc of death 

Patients tost from obaerratioD 

TCitli cancer 

patients living tv ith cancer 

Total number 

3 3 

1 1 

0 0 

4 

3 

1 

0 

4 

5'ucce«sful reiulis 

Patients free from cancer for 
sixmosthsorRiore 

Patients free from cancer for 
three years or mere 

Patients free from cancer for 

4T 

sr 


ATCIUCE DIAUCTEB 
\ 

Unrfcr I 
I (o2 
2to3 


MIMBEROr j - 


KSfct of Size of Ltsion on Pr«>5»oji».— The fifty-one hasal-cell carcinomas 
the determinate group in the sixth-month period sscre fairly evenly distributed 
the four ffiowps as regards size of the primary lesion (Table VIII). -Vo fail- 
a occurred in the treatment of lesions in the two gmallcr-sizcd groups. One 
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Effect of Previous Treatment on Prognosis —Of the fifty-one patients in the 
deteminate group in the six-month period, thirteen (25 5 per cent) had received 
previous surgical or radiation treatment In this group with recurrent lesions 
the rate of cure was 76 9 per cent as compared to the 97.4 per cent in the group 
which had received no prewous treatment (Table IX). The chief reason for the 
poorer prognosis in patients with recurrent lesions was the delay occasioned hy 
the ineffective treatment. 

Table IX. Effect of PsEviors Theatmevt op Basal Cell Carci.noua ov Pkocnosis 


I KClfBEBOP J SLCCESSFCL BESVITS 

I PATIESTS I XgitBES | PEE CE\T 

PrevioTialy treated 13 jp -gg 

PrcMOTisly uptreated 38 37 97.4 

The particular usefulness of the chemosurgical method m the treatment of 
recurrent and often otlieraise hopeless cancer is demonstrated by the fact that 
over three fourths of the patients xrith recurrent lesions were sahagcd 

Effect of Histologxc Grade of Jlalignanoj on Prognosis — The fifty-one basal- 
cell carcinomas were grouped according to their degree of invasiveness as deter- 
mined by microscopic examination Although there arc borderline cases in 
which it IS difficult definitely to classify the lesion as invasive or noninvasiie, 
the majority can be placed readily in one or the other of these categories 
The miasive type exhibits slender strands of basal cells which often as- 
sume spindle shapes and svhich intrude themselves into the interstices of the 
normal tissues ; there is often a strong .stroma reaction (Included in the gioup 
of invasive lesions are seven basal-cell carcinomas with some degree of kera- 
tinization, two traiLsitional-ceU carcinomas, and two mixed basal- and squamous- 
cell carcinomas ) On the other hand, the noninvasive type of basal-cell car- 
cinoma is made up of regularly shaped cells which are packed closely in rounded 
or serrated clumps. These clumps are vvell demarcated from the surrounding 
stroma which is usually relatively sparse (Only one lesion of this type ex- 
hibited keratinizafion, and one was a mixed basal- and squamous cell carcinoma ) 
In this series of fifty one basal-ecll carcinomas there were thirty-eight lesions 
of the inv'asive type (74 5 per cent). The rate of cure for these invasive lesions 
was 89 6 per cent In contrast, the rate of cure for the thirteen noninvasive 
lesions was 100 per cent (Table X). The somewhat poorer prognosis associated 
with invasive carcinoma is due to the ingrowing, destructive nature of the 
neoplasm, with the consequent more frequent involvement of deep, ntal struc- 
tures. The good prognosis in the noninvasive type is due to the outgrowing, 

Table X. Effect of nisroiocic Gbape or jrALiosABcr or BvsalCell 
Carcinoma ox Pkocnosis 
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relath ely nondestructive nature of the lesion; this type may reach a tremen- 
dous size and yet cause little destruction of the underlying structures. 

It is in the highly invasive lesions that the chemosurgical method is of 
greatest advantage, because these lesions commonly send out irregular exten- 
sions which completely escape detection until located and followed to their termi- 
nations by means of repeated microscopically controlled excisions. 

Effect of Site of On'ffiR on Prognosis.— As with squamous-ccll carcinomas, 
the basal-ccll carcinomas arising on the pinna of the car carry a better prognosis 
than those arismg in more proximal portions of the car Thus, the t'venty-one 
lesions which arose on the helix and lobe, in the concha, and on the posterior 
surface of the ear all were treated successfully (Table XI). On the other 


Table XI. Effect or Site of Oaiotv op Basal Cell Cabcinoma ox Proonosis 


^ SITE 

1 NUMBER OF 1 

1 LESIONS 1 

SVCCESSrUL RESULTS 

NUMBER 1 TER CENT 

Helix and lobe 

8 

8 

100.0 

Antibetix and crura 




Concha 

T 

T 

100 0 

Cana! and deeper atnietures 


0 

00 

Poaterior surface 

0 

0 

100 0 

I’osttiuricular region 

1G 

IS 

D3 8 

Presnticular and tragal, region 

12 

11 

01.7 

All sites 

$1 

47 

02 2 


hand, the lesions with a more proximal origin had a lower rate of cure (canal 
and deeper stnicturcs. 0 per cent ; postauricular region. 93 8 per cent ; and pre- 
auricular and tragal region, 917 per cent) The reason for the poorer prog- 
nosis in the more proximal lesions is the closer proxiTnity to vuiderlying vital 
or inaccessible structures, the involvement of which renders a cure impossible 
Tor example, one of the lesions which arose deep in the canal or m the middle 
ear had eroded the bone all around these structures Although the external 
portion which extended for 15 cm in the periosteum of the temporal and 
parietal bones was successfully removed by means of nuinerous microscopically 
controlled excisions, the deep-seated portion which eroded the bone recurred. 
Another deeply iinnsiie lesion of the canal rccurrcil, ns did two fnr-advanced 
cancers which arose in the prcauricular and postaurieular regions, respectively 
and extcnsiiely imaded the temporal bone 

TMFJlirECTlC nrSlT.TS jv I’BFCSXCFROt’S IJSIONS OF THE F-VR 

The chemosurgical metliod is often of value in the Ircntment of prccnnecr- 
ous lesions of the car because the microscopic control inliemit to tlic trehniqtio 
makes eamplctc rcmosal certain and also detects early ennecTOUs ehanges which 
may not lx* elinicallj diseeniihle 

Etnxlt Keratoses — The most common prccancerous lestoas of the car arc 
senile keretoses. These are most often found on the portions of the ear most 
exposed In the rays of tlio sun. parlirularly on the helix f Tit’. 9) and niitilielix. 
Including two cutaneous horns nnd one E(|uamnus cell papilloma, there was 
treated a total of twentj-six senile Veraloses. To tweiity-two of these the rine 
ehloride fixative was applied following preparation with diehloraei tie neid. 
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and in these the dJagnoses were microscopically confinned. Four lesions, 
Avhich from ehmcal appearance were quite certainly inactive, were cauterized 
with shcMoraeetic acid 

The patients hasc been followed for variable periods up to seven and one. 
half years and no instance of recurrence or malignant change has been ob- 
sen ed. 

Scborr/icic /ferdfoses — Although Iras common on the ear and less hhcly to 
undergo malignant change, seborrheic keratoses were treated with the chemo- 
surgical technique in five patients and with dichloracctic acid alone in t'vo pa- 
tients No recurrences or malignant changes ha\e appeared during obscnotioii 
pci lods up to four j ears 



A. D 

Tig Senile Kerata<I< lt«dle<l lesion after chemo^urelcM excUlon The mieroecopic Kt- 

tlont showed much precanceroua epithelial htperplsela but no actual oeoplasla. 

Z^adiatioii Fleers.— The chrome ulcers which occasionally follow intensive 
roentgen or radium irradiation of lesions on the ear may be classified os precan- 
eerous lesions They may be advantageously treater] by the chemosurgical 
method because the technique allows stud> of the tissues for possible neoplasia 
and also enables the efficient removal of the damaged tissues so tJiat prompt heal- 
ing may occur. 

Five patients with radiation ulcers were treated In three the ulcers healed 
promptly and there has been no recurrence or malignant change One patient 
died of other causes two weeks after frealinent In one patient the radiation 
ulcer, which was .so sev ere that the entire ear had sloughed off, has not healed 
after two months due to the stow separation of necrotic bone. 


DBcossro'v 

One important by-prcxlnct of the work on the chemosurgical method has 
been the clear demonstration of the frequent occurrence of irregular, small- 
caliber, clinically undiagnosed outgrowths from the main cancerous mass. 
This characteristic of cancer has been well illustrated by means of reconstruc- 
tions by Lathrop’ and Limbcrg* 
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In cancer of the ear these unsuspected outgrowths are frequently en- 
countered. By means of the microscopically controlled excision, characteristic 
of the chemosurgical method, each of these extensions may be followed accu- 
rately to its termination. This explains the great reliability of the method 
and also its conservatism. 

The results obtained with the chemosurgical treatment of cancer of the 
ear compare favorably with those obtained with other methods The best pre- 
viously published scries as regards adequate numbers, adequate statistical 
presentation, and excellence of results is that of Jlagnusson* of the T^adium- 
hemmet in Stockholm. From his protocols it was determined that at three yeai-s 
the rate of cure for carcinoma of the ear uas 762 per cent. In the present 
scries the rate of cure at three years for basal- and squamous-cell carcinoma 
was 80.6 per cent. This record was attained despite the fact that in this series 
recurrent lesions constituted 323 per cent of the total whereas in Jlagnusson’s 
series only 22 1 per cent of the lesions were rccuircnt The distribution of the 
lesions ns regards size u as essentially the same m both senes 

The conservatism of chemosurgical excision of cancer of the car is impor- 
tant if plastic reconstruction is contcmplaled Any portion of the car uhieh 
can be preserved is likely to be useful in tins org.nn in ubich cartilaginous 
support is so important Moreover, following clicinosurgical tieatment the 
tissues arc healthy and uell vascularized and do not present the difficulties 
sometimes encountered u ith irradiated tissues 

Since all cartilage damaged in the process of chemosurgical treatment is 
promptly removed tlierc fs no danger of perichondritis and intractible ulcera- 
tion such as sometimes follows radiation therapy of cancer of the ear 

Lesions recurrent after roentgen or radium therapy (Fig. 7) constitute 
prime indications for chemosurgery because they are notoriously insensitive 
to further irradiation and are diflicult to excise surgically because tlieir exact 
extent is dinicult to estimate accurately 

There was no operative mortality in this senes One patient died from 
coronary thrombosis, lour days after treatment, and one died from hemor- 
rhage, two months after treatment, due to earcinomatons invasion of the jugu- 
lar vein In neither case could these deaths be attributed to the chemosurgical 
procedures In consideration of the advanced ogc and poor henltli of many 
patients with cancer this essential lack of operative mortality is a dcfiiiito 
advantage 

Sinec a special clinic with specially trained personnel is essenlini to the 
most efToetivo use of the cheniosurgiral teelmique, it is suggested that the 
method had best be practiced as a specialty. 

SUM Jl VB\ AVn COSCLf SIOVS 

The elKmosiirgical technique as used in the excision of cancer of the car is 
doserihrd, and the therapeutic results in a series of 107 c.sses arc nmhzed 
The rates of cure in the series of patients with squamous cell carrinom.n 
of the ear were -. 80 per cent at six months or more. 74 2 per eent at three rears 
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or more, and 64.3 per cent at fire years or more. The primary lesion was 
eradicated in 92 per cent of the patients. 

The rates of core in the series of fifty-6re patients with hasal-cell car- 
cinoma of the ear were: 922 per cent at six months or more, 87.1 per cent at 
three years or more, and 81 per cent at fire years or more. 

The reliability and the consers’atism of the method are both due to the 
systematic microscopic control of excision afforded by the chemosurgieal technic. 
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SUCCKSSFUL SUTUUK OP THK ABDOMINAL AORTA 
FOR ARTERIOVENOUS FISTUIiA 


Likutexam Colonel Norm-vn E. Freejian* and Lieutenant Colonel 
Ambrose II. StORCK.t Mcdicvl Corps, Akm\ op the United States 
(From the r<iscvlar Surg\c*il Cevlrr, DrTTttt General Hoipilal, Auburn, Calif.) 

A RTERIOVENOUS fistula imohmg the alHlommal aorta anti vena cava is 
. rate since patients Rcncrally succumb to the imtial massive hemorrhage 
Makins’ reported two patients who surs'ucd wounds of the abdominal aorta 
for scvcTal weeks. E\cn if the patient recovers from the initial loss of blood, 
the short-circuiting of the eireulation imraediatcl) places such a strain on the 
heart that early cardiac failure occurs 

Pembcitoii, Seefeld, and Barkei' have recently reported the successful 
repair of the alidoimnnl mu ta for an nrteriov eiious fistula In a rev lew of the 
literature thej wcie unable to find any previously rcpoitcd case in which 
the patient liad hurvneil n leasonable length of time after surgical repair to 
furnish evidence that the operation had been successful The present case, 
which was brieflj reported m diseussiun of their paper, is apparently the second 
patient in wbom a suecesstul icpair of the abdominal aorta has been performed. 


evSE report 

The patients wa« a SSvcnr.olO infantrv soldier nbo was wounded on Okinawa May 
it, 1945. A 25 cniiher bnllet entotod tb« abdoinen three inches below the enstfono car 
tilage ]Uit to the right of the inidline and passed out through tiie hack at tlic level of the 
second lumbar verlvbta lie wa« immediate!) pambred below tl\e waist. A laparotomy 
was performed on (he dai of »i|ur) and a large retropcritoaeal hematoma wav found The 
patient stated that he was told that oumeroiis veins were lied off The abdomen was closed 
without drainage Ten data after injur) the patient was transferred to another hospital 
and roentgenograms were taken which disclosed several fracture hoes in the spinous 
process of the sciund lumbar vertebra, radiating through the lanima without displacement 
or separation. On the fifteenth dai after injury, a laaiiaectom) was performed and the 
comminuted fragments of the spine at the first and second lumbar vertebrae and the lamina 
of the second lumb.ir leitebrn were removed The underlying dura vias found to be com 
pressed and lacerated and three ol the roots were found to be severed. Tollowing this 
operation there was considerable return of function in the lower extremities On the fifth 
postoperative daj, he developed swelling of the right leg, and a diagnosis of thrombo 
phlebitis Was made The swelling subsided m a few days 

Six weeks after the original injury, the patient complained of some epigastric pain 
and, on examination, a pulsating mass with intense thrill was found to be present in the 
upper abdomen A diagnosis of aneuryeni of the abdominal aorta was made ond the pa 
lient was evacuated to the Zone of the Interior. Upon admivsion to the Debarkation 
Hospital, It was noted that the blood pressure was 150/60 Tiie hemoglobin was 72 per 
Received tor publication. June 19, 1948 

'From the Department of Surpen, UntverBlts of Callfomla. Medical School. San Prauclsco. 
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or more, and 64.3 per cent at five years or more. The primary lesion v^as 
eradicated in 92 per cent of the patients 

The rates of cure in the series of fifty-five patients with basal-cell car- 
cinoma of the ear were: 92.2 per cent at six months or more, 87.1 pet cent at 
three years or more, and 81 per cent at five years or more. 

The reliability and the conservatism of the method are both due to the 
systematic mieixjscopic control of eicdsion afforded by the cbemosurgical technic. 
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initial injury, the patient complained of some abdominal discomfort and %omited. Exam- 
ination at this time disclosed the mass to be approximately 6 cm. in diameter. Both the 
pulsation and the thrill were more apparent. Gastrointestinal x ray examination failed to 
reieal any extrinsic mass producing pressure upon the pylorus or duodenum. The cardiac 
consultant noted a definite increase in the site of the liver with an increase in the pulse 
rate, and felt that the patient was showing esidence of cardiac strain. Because of the 
possibility of cardiac damage and the increase m the sue of the aneurysm, it was decided 
not to delay further, but to subject the patient to operation 

The operation was earned out under intratracheal ether oxj gen anesthesia. A right 
paramedian incision was made from the xyphoid to just below the umbilicus. Numerous 
dilated veins nere encountered in the subcutaneous tissues On opening tho peritoneum, 
a large pulsating mass was found beneath the gastrohepatic omentum. A pueVered scar 
was present near the border of the liver on the right side, n Inch probable represented the 
point of entrance of the rifle bullet The veins of the portal sjstem did not appear to be 
dilated. The hepatic, common, and cystic ducts were readily visualized and appeared to 
be poshed forward by the pulsating mass which occupieil the posterior aspect of the right 
upper quadrant. The aneurysm was under considerable pressure and at one point, below 
and slightly mesial to the gall bladder, the thnll of the arteriovenous fistuW was most 
easily palpable. Compression at this point obliterated the thrill, but tins mnneuver ap 
peared to produce an increase in the intraaneurvsmal pressure. The round ligament of 
the liver and some adhesions were divided. An attempt was made to visualize the artery 
enteriag the aneurysm br division of (he gastrohepatic omentum It was still sot possible 
to localize the opeuing of the artery into the aneurysm Onlv by pressure os the aorta at 
the hiatus of the diaphragm was it possible both to obliterate the thrill and to cause tho 
aneurysmal sac to collapse. The aorta wns, therefore, e*i>o«cd at this point bv dividing 
some of the fibers of the diaphragm asd was encircled by a lino rubber entheter which was 
ftUtd to a Betbuoe tourniquet Attempt at exposure of the norm Ihrougli the root of the 
mesentery beneath the transverse colon was unsuccessful berausc of (be dilated reins in 
this region. 

The peritoneum and transversalis fascia were then incised from within the abdomen 
just to the left of the midline, and by separntion of these structures from the undcrlving 
muscles it was possible to expose the aoterior surface of the psoas muscle and the vertebral 
column. By* this procedure, the spleen, descendiog colon, pancreas, left kidaey, and ictes 
tines were reflected to the right and the alidominal aorta whs readily exposed ns it la.v on 
the anterior surface of the lumb.ar vertebrae Many large veins were divided and ligated. 
The tissues about the aorta were ihicVened and edematous and there was some ducolora 
lion present indicative of old hemorrhage The abdominal aorta was encircled by a seg 
ment of rubber tubing just proxiraal to lb« ongiw of the lufenor mesenteric ortery. It 
was then exposed just above the origin of (he left renal artery and was again encircled 
by a piece of tubiog Compression of (he aorla bjr this piece of tubing caused the sac to 
collapse. An additional section of (nbing wos placed a>>out the left renal artery. With 
the proximal and distal aorta and left renal artery oecluded, the inflammatory tissues sur 
rounding the aorta at the site of the fistula were inei*ed and tho aorta was finally cut 
away from the aneurysm at this location The opening into the aorta measured Vj inch 
in length. It was closed by a transverse running stitch of No, 000 Dehnslol, which had 
previously been passed through sterile mineral oil Bleeding from the sac was onlv mod 
crate and was tcadilv eontrolW bv diptal pre««ore. This opening was closed bv a running 
stitch of No. 000 silk. .At the conclusion of (his procolure, the segmeots of tubing around 
the distal aorta, left rrnni arterv, and (hen the proximal aorta were released. Good pal«a 
lion, expansile in charnclfr, was apparrni in the aorta Iwlow the suture line. No bleeding 
look place. Two Penrose drains acre inserteil through a st.ib woun] below the left co«tal 
■margin into the region of (he left Inmliar gntler and the abdomen wns closed. Pig. 2 
illustrates the location of the fistula. 

The operation lasted jii«t under eight bouxe Ihiring this tme the patient received a 
continuous tronsfusioa of S.lKKl c.c of whole bloo-l and 5'W c.c. of normal saline solofioa. 
tVhen the ablominal aorta was occlode-l the l>Io<kl prewnire mcrcascl from ItS/TO (o 
The pulse n|e lacrcascd from ItO to I«t. aad (he neck veins became markedly distended. 
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The JournHjupt Ipfl in plnp* for on^ hour atail forty minulr*. I'pon rrlrase of llir 
ruM.er tuliirj. tlio rjutolio |>rP**orn iIro)>|>nl t« 510, loit within r." mnulp* it ro*p to nO/‘i) 
nntl iho I'Ul*? vrn« U” Imiiifilintnji after operallon, n rtronj ffn^oml puUp «k« i>alpable 
nn<l % illiin one hour the MtremitiM were warm an<l Jr» anil the fiu!<e at the WM*t was of 
tjooil icilume He wRt jilnee,! in an «i>cei> teat anil tuelion Hn« eonneetecl to an inJwell 
inj; linin'- tul'O III the foUnvilni; mornia;', the aWonien »n« flit ami feri*l'il«ii was 
present The pnlierl »n« rnneeioue anJ alert lleeau«e of jier*i»tent low Moo-l pre**nre 
nml a ru|'i<l nink imtae, hi- wns |*i\en another Mon-I traii4fu«inn, an-t |■rnlrlIlln and ralfa 
ilinzine were ni1mini<lere<l flue to nrinara «u|ipre««ioa, the rulfn'liaxine wa' >Ii«eoslinneiI 
after the ailmini-tnlion of T tim in tio* lir*t Ihirtr eix hoiiri 



TmraiieJ rfhal function pre*cnled » serioos coroplieation. During the lift forty-eight 
V !„ .rote of receifiBg 3,500 ce. cf 5 per rent glueo-us is water anJ 1,000 cc of 5 per 
hoars, in -F\ ^ onle !>nn ee nf I.rine The l.lonil nrp^ure 

cent glucow in s'llme 

;*r4 


n S'llme solution, the patient pa«9ed only 200 cc of urine The hlood pressure 
n increased lo 160/90 The eleration of the nonprotein nitrogen fol 



^^nsTotl^K: soti’ri ok addominai, aorta 
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Tabie I. CiiFMicAt CkivsnriFNTH or rrir Hi/v)n 


NONTBOTriV 


.lulj- 

Autr 

Poi-t 

Pppt. 

fy‘pt 


Kor the (iri't T\pok, fr«>Hln»rBl con«i(tlei! rliirflv of continuous nut’*"" Ihernjiv, 
(Jeeompres’ion of tTic upper i;nMru>ntmtinnl inict to suction, nnri the modernte ad 

mimstratiQii of nitriiKnous fttiids ja»t suDirieot to litilaniv iJic iimoiint Inst fhroucli tlie 
gastrointestinnl triiet, kidneis, and insrnsilde loss of nat«r Tlirec dam after operation, 
the \enoiis pressure in the riclit anteeubilal \ein nas 13 <i cm of «aline solution The 
patient mas leclinc '^eVl earept for «upetfttial eiosiona of the nuniih and lip« and latV of 
appetite. The blood pressure was eonsistenlly I70/*10 iti% dnjs after operation, ophthal 
tnoloKie exaRunutiQii eoNealed a remarkable (;enerali/<‘d narroninc of the letinnl arterioles 
throuithout all divisions In mant of the «e*selj, there nere snrialions in caliber inilien 
live of foenJ spasm No signs of sclerosis were noted, no eaudation. hemorrlmBcs or eilema. 
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A diagnosis of acute retinal angiospasm was made. Because of persistent anorexia and 
sore mouth, the patient refused to eat «o that on the tenth postoperative day a nasal tube 
was passed and he was gnen high ealone feedings by continuous drip for thirty six hours; 
1,500 c c of fluid containing approximately 1,800 calottes were ndministered. Ite tolerated 
this feeding veiy well and his general condition unproved rapidly. The nonprotein'mtro- 
gen of the blood dropped as the volnnie of nnnaiy excretion increased. The wound healed 
without complications. 

The day after operation, the patient noted that he was unable to dorsiflex the left 
foot NeuTologic exa-mination showed that there was a definite increase in the neurologic 
disturbances noted prior to operation In addition to the foot drop on the left side the 
area of anesthesia had increased and there was a deciease in the bladder tone. For the 
first two months after operation, he complained of severe burning pain in both feet but 
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this condition suddenly cleared up and tbere was a concurrent unprorement in the motor 
power. 

Evidence of renal damage persisted for several weelca with a constantly low specifie 
graiity of the urine and persistent mild hypertension, and, even sis weeks after operation, 
the ophthalmologic examination revealed moderate generalized narrowing and increased 
tortuosity of the retinal vessels Excretory urograms demonstrated a good eoncentrafioa 
on both sides without evidence of renal abnoimalitr. As shown in Eig. 3, there was i 
defect in the laminae between the second and third lumbar vertebrae at the site of the 
original fracture. 

From the location of the injury to the spinal colcmn it seems likely that the lacera 
tion in the aorta was just below the ongin of the nght renal artery. 

At the end of two months after operation he was able to stand, first with emtehes, 
and finally was able to walk with the a*sistanee of two canes He was then transferred te 
another General Hospital. Eight months after operation it was reported that the patlest 
had shown no ei idenee of recurrence of the fistota. He had recovered sufficiently from 
the spinal cord injury to be able to walk with the help of one cane. 

COMMEVr 

The presence of a fistula between the abdominal aorta and vena cava leads, 
Renerallv. to rapid heart failure and death. The absence of this complication 
in OWT patient •« as probably due to the intervention of a large aneurysmal sac 
between the compound vessels. The anenrysm, which lay behind the sena 
cavn, displaced this structure fonvard and so compressed it as to hinder the 
ready flow of blood back to the nght heart The dilatation of the superficial 
abdominal veins observed before operation is «n keeping with this explanation. 
It IS possible that the onset of swelling of the right leg noted ten days after 
injurj* was due to interference of return flow of blood from the lower extremi- 
ties rather than to an attack of thromliophlebitis. 

The increase in the paralysis of fhe pelric structures and lower extremities 
following operation uas not surprising in view of the fact that the abdominal 
aorta was completely occluded for 105 minutes Poraljsis of the hindquarters 
has been obser>ed in dogs by Dlaloek and Park* after complete occlusion of 
the aorta for a period of forty to fifty.five minutes 'Whether the neural dam- 
age in our patient was due to impaireil circulation to the spinal cord and cauda 
equina or due to temporary ischemia of the distal nerves would be hard to say, 
but the imolvemeut of the nerves to the bladder suggests the former explana- 
tion. The rapid improvement which was obsened two months after operation 
indicates a favorable prognosis 

The second postoperative complication was the temporary suppression of 
kidney function associated with hypertension This complication was prob- 
ably due to the renal ischemia produced by occlasion of the abdominal aorta 
above the renal arteries. It was associated with marked vasospastic changes 
ill the eye grounds and nitrogen retention TTith resumption of renal function 
at the end of two weeks, this hypertension subsided The final urine con- 
centration test, which was done two months after operation, showed an ability 
to concentrate to 1018 The excretory urogram was also quite satisfactory, 
but it is quite possible that some permanent damage to the kidneys has been 
sustained In the ease reported by Alexander and Byron* on resection of a 
segment of the thoracic aorta, hypertension with severe retinal angiospasm, 
exndates, and hemorrhages proved a late serious complication. Persistent 
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hyvcrteiwion with cardiac liypertropUy was also noted iu the case reported hy 
I’emherton, Secfold, and Barker.* 

At the time of operation considerable difllciilty was experienced in locat- 
ing the arterial eommiiniention with the fistula Iltfleetion of the dnodemim 
with expobure of the anterior surfaces of the aorta and vena cava was the 
method of exposure employed by Benihcrtnii and associates hut tlie aneurys- 
mal sac in their jiatient lay to the left of the aorta Since in our patient tlic 
sac appeared to lie between the aorta and the vena ea\a this apjiroach could 
not be used. It Avas only after relnipcritoneal exposure of the niitcrior sur- 
face of the psoas muscle and the Ininlmr seiiebrae through tSisplacing the ah- 
dominnl contents from the left lumbar gutter that the nlidominnl aorta could 
be readily exposed It was then possible to visualize the entire length of this 
structure from the diaphragm to its hifiirealion 

Transvenous suture of the oi>ening hetwetii the anita and vena cava was 
used by Pemberton and co-workers This teehiiiqnc is known ns the Matas- 
Bickham’ operation Although fre<nienlly valuable, if has the disadvantage of 
not permitting inspection of the entire arterial wall Arterial aneurysms have 
been know'll to develop after this proeulute it there happens to be on nddi- 
‘ lional weakened point iii the arleri.il wall Closure of im arteriovenous fistula 
leads to a marked increase iii Idooil pressure within the artery at the site of 
the fistula* If the wall close to the fonaer eummvmwatinn is defective it may 
give way, lending to the formation of an anourysiii ('(ini]i!ete dissection of the 
artery from the fistula permits thorough cxaiiiination so that other damaged 
portions of the wall will not e.scapc notice Jn a series of cases to be reported’ 
we have found it useful to excise the damaged portion of the arterial wall and 
close the defect transversely 

FUMUARY 

The present case is the second suceessful suture of the abdominal aorta for 
an arteriovenous fistula to he reported A complicating factor was the partial 
paraplegia icsulting from concurrent gunshot wound of the spine. Operative 
approach to the abdominal aorta through the retroperitoneal space was em- 
ployed. Increase in the extent of the neurologic damage and temporary renal 
failure vvith hypertension and retinal angiospasm were noted m the postopeia- 
tive period 

REFFRE.NCES 

1. Making, G II Gunshot Injuries to the Blood VeaaeU, Briawt, 1919, John Wiicht and 

Sons, Ltil , p. 119 

2. Pemberton, J de.T , Seefelil, P H , and Barker, 1*' W, Traumatic Arteriovenous FistuH 

Involving the Abdominal Aorta and the Inferior Vena Cava, Ann. Sur? 123 
5S0, I'Hb 

3. Blalock, A, and Park, E. A The Surgical Treatment of Eiperiraental Coarctation 

(Atresia) of the Aorta, Ann Snrg 119 415, 1911. 

1 Alexander, J., and Byron, i’ X Aorteetomy for Thoracic Anenrysro, J A. M A. 126: 

5 Matas, R.’ Some Experiences and Observations lo the Treatment of Arteriovenous 
Aneurisms bj the Intrasaccnlar Method of Suture (Endo Aneurismortaphy) With 
Special Reference to the Transvenous Bonte, Ann. Surg 71: 403, 1D20. ^ 

0 Freeman, N E.: Direct Measurcnient of Blood Pressure IViihin Arterial Aneurysms and 
Arteriovenous Fistulas, StsclSY 21: 646, 1947. 

7 Prion. 




KVALUATION OF THK BASAL VASCLXAI{ TONE TEST AS AX INDI- 
CATION FOR SV.MPATIIECTOMV IN THE TREL\T3IENT OK 
SURGICAL LESIONS OP THE MAJOR ARTERIES 
Cait.un E. W. ILcTon, 3In>ic<L CoBrs, Army or the Untttd States 
(From lAf Vaifvinf Snrgyrat Frtttm, lietrilt Cftiernl Jftui’ital, jtyttrn, Co!‘/ I 

I N THE trcalHirnl of patients with tuieut3>nw, artcrio>cnou.s fistulas, and ob- 
literation of major Acs^eh follouinK trauma, the ilearoe of dcAclopment of 
collateral circulation is often the dceiiniiir factor A«hich clctcnnines the out- 
come. Although the mechanism of the formation of collaterals is still not 
fully undcn<tooil, it is recogiiueil that rasoconstriclion. throuch nctiiity of the 
sjinpathftie nerious sjstem, may interfere seriously with the supply of blood 
to the part Liiniltar sAmpatheetomy, repeated injections of procaine into the 
rcRion of the pnraAerleliral sAiupathetie panRlm to induce temporary paraljm 
of Aavinwtor tone, or the paraAcrtehral injection of alcohol to jiroduce a longer 
lastiiii; Aa'rfimotor itUmv* haAc lieen aihoeateil in the treatment of these arterial 
li'sions SAiiipatheetomy has even been reeommetiJed by Learmouth’ as a 
prophylaclic measure in all cases In AAhieh Iitration of the major artery to »n 
etlrcmity IS antieipateil. 

It IS AAcll rceoRiMzeil that, after ligation of arteries in certain anatomic 
Ideations, the eollaterni tiloo<l supply is penerall.A quite adequ.ate to care forth* 
metabolic iiceils of the Ikmics Kor example, folloninit Iipation of the super- 
ficial femoral artery, the mei<lcnce of canjfreiH or Anseular di-sturbanees » 
iiiinimal, whereas ligation of the popliteal arterA is followed by a more serious 
ilistnrhaiiee of the peripheral circulation. The extent of deAclopment of col- 
lateral cireulatioii m the preseiiee of an arterioAcnons fistula is admittedly bet- 
ter than that oliNcrAed in the presence of a surgical lesion miolving the arterj' 
alone The location of the lesion and the physiologie n-aetions Avhirh it pro- 
duces are, therefore, imiiortant factors in estiniatioR the prognosis in any 
giicn ease Each giAoii the .same .matomic location anil cfinal disturbance of 
the main arterial supply, a considerable sariation is luitcd in the degree of 
vascular insuflleiency from one patient to the next These differences may 
be ascribed to A-ariations in the facility A\ith Avhieh the collateral circulation is 
developed. It has been shoAvn both experimentally and clinically that paraly- 
sis of A'asoconstrictor impulses facilitates the deAclopment of these collaterals 
It is my belief that sympathectomy should be reserAed for those patients m 
whom an increased A'asomotor tone can be demonstrated The question arises 
as to hoAA’ best to select those patients for sympathectomy in whom increased 
vasomotor tone is preventing adequate development of collateral circulation. 

The first attempt to study quantitatively the \asomotor tone in man A'as 
made by DroAsn.* He noted the ratio between the rise in mouth temperature 
and the rise in temperature of the extremities following the administration of 

B^lveJ or publlc»O0D. Jaae 1( WM. 



RECTOR: EVALUATION OF BASAL VASCULAR TONE TEST 


631 


typhoid vaccine. Morton and Scott* used anesthesia, either general, local, or 
spinal, and MTiite* vas the first to use paravertebral procaine injections in 
order to inhibit vasomotor tone Gibbon and lianclis,® by tbe use of heat ap- 
plied to the unaffected extremities, obtained a rise in the temperature of the 
digits. Since vasoconstriction is a normal physiologic response to cold, these 
tests, although useful in determining the degree of organic arterial occlusion, 
do not serve to estimate the degree of vasoconstriction uhich is present A 
normal individual, when exposed to a cold emironment, will develop vasocon- 
striction and the skin temperature, especially of the extremities, will fall to a 
low level Coller and Maddock* have called attention to this fact and have 
warned against using the term vasospasm for a normal physiologic reaction 
After release of vasomotor tone in such a normal individual, either by typhoid 
vaccine, anesthesia, or reflex sasodilatation, the peripheral skin temperatures 
will rise to normal high levels These tests then arc useful simply in ruling 
out organic vascular occlusions They do not tell the degree of sasomotor 
activity with which the patient is responding Considerable differences arc 
observed in the study of the peripheral skin temperatures in any group of 
patients when exposed to the same environmental conditions These differ- 
ences may be related to the basal metabolic rate* White and Smithwick,' 
oil the basis of skin temperature cunes of individuals exposed to cold, ha\e 
separated patients into “hot-haii<lc<l” and “cohl-liniided" types The possi- 
bility of using these variations m temperature of the digits on exposure to cold 
ns an index to the vasomotor tone of the individunl patient has liecn suggested 
by Nnido and Sayeii * In an analysis of the results obtained in 172 patients 
with the vasodilatation test they were able to giouji tbeir patients info various 
types depending upon flic skin temperature responses uhieh they observed. 
Subsequently,® they reported that it was necessary simply to ohsene the skm 
temperature response of the finger tips during the cooling period in order to 
classify patients into two basic groups of high and low vascular tone. They 
reganlcd the individual as having a high vascular tone "it the hands are cool 
(below 20® C ) fifteen minutes after the patient has been m a constniit-tenipera- 
luro room at 20® C iinelnthed except for a light gown If, on the eonfrnry, the 
hands remain warm (2.3° C or aboie) after this same exposure, the patient is 
in a low saseular tone group ” 

Aecording to the results oblanml from this test. Naide and Sajen* ana. 
lyred the effectncncss of the development of collateral cirpulnfion in siwenty 
patients with occlusion of the femoral or popliteal artery which resulted either 
from arteriosclerosis, thromboangiitis obliterans, nr embolism They noted 
that 8S per cent of the patients ssilh a lowaaseiilar tone de\ eloped nii excellent 
eollaternl eirculatian following major arterial occlusion. On the other hand, 
in the patients w ith a high degree of vnscuhir lone, only 34 per cent de\ eloped 
an ndequate collateral circulation Since the deselopmcnt of eollaternl circu- 
lation following surgical lesions of the major arteries is of prime signifiennec 
in dclrrmtning the ultimate onteome, it seemed to us that this test might afford 
a suitable guide to determine which of the patients shniiM be subjected to 
sympathectomy The present insestigation has l>een eorrhsl out In an en<lcavor 



to evaluate the slcnificanoe of the “basal vascular tone” test described bv 
Xaide and Sayen’ as an indication for sjmpathcctoniy in the treatment of 
surcioal lesions of the major arteries 

There are clinical evidences of increased vasomotor tone such as evanosis, 
sweatinc. and constricted veins which were used by Freeman and IfontRom- 
ery” m the selection of eases with intennittent claudication for sympathec- 
tomy. These clinical sifrns of increa.se<l xs-mpathetic tone were used in the 
present investigation to separate patients into two groups, those exhibitin!.' 
high and those exhibitinjj low vasomotor lone. The results of the ba.sal vas- 
cular tone test were then eompareil with the impression obtained on cimical 
examination of the patient. The ultimate outcome in each patient sened to 
as.ses.s the validity <if the lest in comp.iris«n with the clinical impression. This 
outcome was based on the dejrree of circulatory impairment, shown particu- 
larly by inlemuttenl elaudiealion, wbieh followed lication of the major artery 
siipplyinc the extremity. 

iTocnicRr 

SfoasHrcimiits of skin temperalicfc were made with the aid of a palvanom- 
etcr in a eniistant-Umpcrature room at 20’ C. and 40 per cent humidity. The 
tests were made in the earlj ntornins; durinir the summertime when the en- 
sironmeiital Kmper.iture was comfortably cool The patients were in a basal 
restintr state, hnsinif omitted breakfast. No smolcine was allowed before tak- 
itiB the test The digital «kin temperature was measured at the start of the 
test and es er.s ten miiiufcs for the xuceeediiis hour. The values of the skin 
Icinperattire readings obtained thirty minutes after the p.atient was admitted 
to the eonstant-ternpornlurc room sorxed as a final reading. 

BUSCI-TS 

Studies were oompicfcd on forty-fisc patients suffering from surgical 
lesions of the major arteries Of these, twenty -five patients were studied be- 
fore operation on niienrjsms or .srleriovciioux fistulas An additional seventeen 
patients were studied after the main nrlerj to the extremitj had been ligated 
in the course of operations on arterial lesions There were three patients who 
were studied in whom thromliosis of an artery Jiad developed following trauma 
or in whom the major artcrj had Iwn ligated shortly after injniy. Of the 
fort 3 ''fivc patients, arterial reiwir was performed at the time of operation on the 
vascnlar lesion in eleven. In an additional three patients, it was found at opera 
tion that the major arterj to the extremity was not the one involved. In these 
fourteen patients, although it was possible to compare the impressions derived 
from examination with the resnlts of the test, if was not possible to judge the 
relative significance of the two methods of evaluation by subsequent events 
since tbe contmuitj of the main artery was not interrupted In the remaining 
thirty-one patients it was possible to compare impressions gained by clinical 
observations and the indications supplied by the basal vascnlar tone test and 
to judge the relalne merits of the two methods by the final outcome 

■The results of the test were in agreement x\ith the clinical impression in 
thirty-two of the forty-five patients Of the thirteen cases in which there was 
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disagreement it \\as possible by analj-ais of the end rcsult.s in ten patients to 
compare the signifieanee of the tvio methmK of selection Clinical judgment 
was found to lie superior to evaluation by the hasal vascular tone test in eight 
of the cases. According to the ti-st, seten of the-se patients had normal or low 
vascular tone Yet clinical signs indicated abnormal vasoconstriction. In sev- 
eral instances in which the test was clearly in disagreement with the clinical 
observations it was repented, hut the results were the same In spite of the 
findings of the test, sympatherlomj was performed m sir of the seven patients 
with excellent results In the remaining case sympathectomy was advised but 
was not accepted. Poisistcnee of intermittent claudication in this case after 
excision of a superficial femoral arlerioveiioits aneurysm suppoifcd the belief 
that the collateral circulation was slow to tlevelop. 

The test for basal vascular tone proved to be superior to clinical appraisal 
in only two patients In one of these mdividuals peisistent symptoms of inter- 
mittent claudication suggested that sympathectomy should have been per- 
formed even though theie was no elmicai evidence of abnormal vasoconstrie- 
tion. The other patient developed no symptoms referable to vascular msnffi- 
eiency even though there was elmieal evidence of increased vasomotor tone 
The fact that the arterial lesion in this patient was situated in the midfemoral 
region may have facilitated the development of collateral circulation m spite 
of abnormal vasoconstriction 

In Table I is shown a summary of the significance o! the methods employed 
in the determination of vasculai tone m selection of cases for sympathectomy. 
Six patients who showed evidence of abnormal vasomotor tone by each te.st 
were not subjected to sympathectomy for various reasons. Vascular insuffi- 
ciency persisted in these patients supporting the validity of the criteria On 
the other hand, in four patients who also showed evidence of increased vaso- 
constriction and in whom the test indicated a high basal vascular tone, no 
symptoms of vascular insufficiency developed even though sympathectomy was 
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SUMMARY 

Vasoconstriction appcai-b to interfere %Mth the tlcvclopnicnt of collateral 
circulation following surgical lesions of major arteries Sympathectomy is 
indicated in those jjaticnts in whom increased vasomotor tone is present. The 
basal vascular tone test of Xaidc and Saycn* was compared to the clinical im- 
pressions obtained on physical examination in forty-five patients who had sus- 
tained injuries to the major arteries The validity of flic test or clinical im- 
pression was judged by the subsequent course of events. The test was in 
agreement with the clinical findings in thirty-two of the forty-five patients. 
When there was disagreement, clinical judgment apiicared to be superior to 
the test m the majority of eases In order to explain the discrepancy between 
the results reported heic and those of Naide and Sayen* it is suggested that 
abnormal v asoconstriction may be induced by local trauma and that this seg- 
mental arterial spasm may be quite independent of the general vasomotor tone 

I nUh to express m] ‘iiirere gralltuilc to Mslor Xortnsn B Freeman, cliicl of the xascul-ir 
surirlcal section for his assistince anj euiil^nce in prepanos thU study 
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THE nA'<<RE.«CL\ \VIIE.\L TEST FOR COLI*-\TERAL CIRCTLATION* IN 
THE I’KKOPEFJATIVE EVAU'ATIOX OK PATIENTS ^V^r^ 
A.VEURVSJrS .vvi> ARTERIOVKVUl'S nSTLX.\S 

C VTTUN TlirODORF B m^ELL. ilOJICM, COEl*-. ArU\ OF 'niE I'S'TTEP StATR^ 
'From Hr FatoTtl^t Siirff\<nt firetton. G'»^ral IIor[->ral, .l»t>wrm, CaUf.l 

ixTW>nrcttos 

A N’EI R\ SlIS of major jwnjvhetal art^ru-N. aUKouch tart in nxiUan praf- 
tifp are fre^^uently enrountereJ in niilUary suf^err S»»nte Ie<iorj« ta- 
Tohe an artery alone lint the inajonij ar^ aw>eiate»l with an arterioTenria« 
fi-stnla Qaadmple liratton of the eonstitneni artenes ant! rein< and exei'ion 
tjf the fislnla are usnally iverforrae*! l^ehemta of the tnarues distal to the 
lisatmn in pre\ented b% ade()uatc Wood flow throuch eoUateral Tt<»eK Con- 
'^qnenlly, it j> important i<> hare a«uranee. prior to operation, that the eol- 
lateral bloo<l supply is sufficient for the nee<U of the penpheral tiv»uf». 

CUMCNL Ofr-t»T\TtOS 

It 15 pos-sibU to .arrive at a ireneral eMinate ©f the state of the eollateral 
circulation from the history ami phjxiea! eiammatton of lie patient. The 
duration of the prcsenee of the aneurysm i< siffuiflcant in that adequate col- 
laterals are rarely present in less than two months after injary It « inpor- 
tani to distincnish simple arterial anenrynns from ertenoienous fistulas ina.*- 
inueh as the latter eomhtion »s ceflerally assoeiateil with a ouch more rapid 
and ahandani deielopnent of eollateral channels than is the former 

The texil>ook> lu sureieal anatomy deNcnbe the so-called safe and unsafe 
Mtt-s for arterial liffation While the anatomic principles concerned are tree, 
there is actually far more variation m the sire and even the location of major 
arterial branches than is cotnnionly rteo^iied Accurate localization of an 
aneurysm in relation to some important collateral branch, for instance the snh- 
scapular or profunda femon* artery, may often l>e achieved by arteno?raphy. 

As IJolm.m* emphasize*!, the chief stimulus to the development of col- 
lateral circulation m the pre‘-enee of an arteriovenous aneurysm is the case 
of flow throush the site of decrease*! resistance at the fistula The larger the 
fistulous openinff. the more <!evelope*! will be the collateral flow. For any 
given anatomic location. compres.sion of a large fistula causes a greater nse 
in diastolic blood pressure and more slowing of the pul>e rale than that ob- 
served with a small communieatioo. Weak or absent pulses and low oscil- 
lometric readmes dutal to an arterjovenoos aneurysm, two or three months 
after injury, suggest a large fistula whereas normal pubes and fall o^illations 
are associated with a small opening. Lihenisc intermittent claudication in a 
patient with a femoral or a popliteal arteriovenous aneurysm is suffcestive of 
a large communication. 

Re<*tytd (or patUcatSan. April J*. IS**- 
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MATAS MOSZKOWICZ TEST 

Although clinical observation alone provides a good estimate of tlie state of 
the collateral circulation, some more evict method is desirable in most cases. 

In 1914 Matas* described a test for collateral blood flow which he attributed to 
Moszkowicz According to this technique the involved arteiy is compressed 
just above the aneurysm by a special clamp until all blood flow through the 
sac IS abolished With the extremity elevated, an Esmarch bandage is firmly 
applied from the distal part of the extremity up to the aneurjsm The limb 
is kept emptied of blood in this way for from file to ten minutes Then, ivith | 

the compressor maintained in place, the Esmarch bandage is rapidly removed I 

and the limb is brought to the horizontal position The blood returns to the ' 

toes or fingers until a flush is produced If the collateral cii dilation is good [ 

the flush will reach the distal parts within one minute If more than three 
minutes is required, arterial ligation is contraindicated 

In using the Matas Moszkowicz test, the results base been \aiiable and 
the significance in preoperative selection of cases has been questionable Inter- 
pretation of the end point has snned with different qbserveis The compressor t 

may slip as the position of the extremity is changed so that blood may flow 
through a supposedly occluded artery On more than one patient one obserser 
has found the collateral time to be less than one minute on one day, only to 
haie another observer on the same patient find an interval of over three 
minutes a few days later 


FLUOBESCtN WIlFlL TEST 

Recently, Neller and Schmidt’ described a new technique for the es'alua- 
tlon of the circulation in patients suffering from ponpheral vascular disease 
They discovered that fluorescin when injected mtrasenously, would eauso 
brilliant fluorescence at sites of mnnite trauma m an area where the peripheral 
circulation was not seserelj impaired hut that no fluorescence would appear 
if the circulation was inadequate to supply the normal mctnlxilic needs of the 
tissues, riirthermore. tiles found that the area of fliiurcsceiice ei>rrcsponded 
to the wheal coiiipoiieiit of tuple resjmnse to injiirj- descrilied hy Lewis.* These 
authors then used this test to iletenniiu* the safe hsei for ampiitatinn of limbs 
with impending or carlj gangrene Although Xellcr ami Sclimidt reported 
their results in only sis cases their method seemed applicable to a study of iho 
eollnteral ciroulatnm in cases of aneurysms and arteriovenous fistulas 

The following teihnique was employeil. The flow of blood through the 
main artery at the site of the aneuissm was first completely occluded by n 
modified Matas eoiiipressnr The completeness of the oeeluslini was sorific<l 
by nuseiiltalion before ami after the test since n compressor might be tight 
cnoiigh to obliterate the psipnble thrill of an arterios* nous niieiirjstn and >( t 
allow enough blood to pass to pnHliiec a readilj audible bruit. On the other 
hand the head of the clamp should lie suflieieiilly Miiall ro ns not to obstruct 
important eollatcrnl vessels near the anrurvsm. A mndificalion of the Matas 
eiiinpressor, which has proved s-itisfaetory, is illustrated in Fig. 1. 

With the el.nmp mainlatmsl tightly in pl.aec mer the aneurjsm. a series of 
parallel scratches was made, at intervals of fi to 8 cm. on both exlnmities from 
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the Ic^cl of the clamp to the proYimal phalartY of the preat toe or the middle 
fiHper. Ten ctihie centimeters of 10 per cent fliiorrsein in a i.nffered sodioa 
carbonate soUittoti were injected into the antccul.ital >ein. The room was 
liarht Jied and the f atremities »m re eTaminetl by filtered iitfra\ inlet licht. Tfce 
scratches tK-eaine lirilUantly tlimreseent within a few minutes after injection of 
the <lye The time require.) for appearance of i)ijnrc»eenee «as not sipni/iea^t 
The entermn nf eireulalors adiqnaey was taken as the lowest lesel of wheal 
tluoreseence 



riE 1 — A moitlrtmlon of (he rotnpreoor The lUXtc hpod li appllr^ dirertlr 

In the sleinilT The rurrej ojVfiee of the orpoiK* J»w lenrls lo »»»? (he clamp eecurel'" 
in pUo" When the limb u tnoiej 

At first this test was jwrforniol without a compressor on seven patient' 
each of whom had previoiislr ha«l a major peripheral nrterj’ ligated. The 
lower estremity wa.s involved m sis eases and the upper extremity in the 
seventh. None of the patients had caiiRreiie hut all had sjmptonis and signs 
of larying degrees of arterial insiifliejency Two had superimposed vasos7>asm. 
In order to establish a standard of normal eireulntion the level of wheal 
lluorescenee was testeil simultaneously on the opposite normal limb in each 
patient The results were somewhat surprising in that the lowest level of 
fluorescence in the normal extremity varied in different patients from the 
ankle to the base of the proximal phalanx /fowever, wheal fltiorcseenee 
reached the same level in both the affected and the nonaffected limb in six 
eases. Ill only one patient was there n diffennee in level between the two sides 
and then it was onlj S cm , the distance between two scratch marks 



ri n’t!i'j-is wm »i. Ti-«rT mn uMJ.tTiitu. nucfiATtds 

Tlir tf't MS'* thru rrtrnr.l mil mi lHrnl> «*»c}il intlrnl< uilli trniimalK* 
ancurj'm^. Ih two jiMirtUi tl;«* orl«rv nlmw wn^ iii\iil\r<l and in t«rntj'-six 
ra^rs Ilirro wrrr nrlrrioxrriou'. fi^lIIln< Tin- roiiH* nrr purii in Tnlilf* I. In 
tafh n Maln^ l«-st nt tlic Mm*- time ns iKo (lunrov'in 

wheal tfwt When the lowest |<-\rl ««f «Iira| flinmseuire wai the aanic in hoth 
the aJTectcd nnd the normal extriinity the c«>naleral eirewlation waa inter- 
prcte<! na poml Wlirn the lowist l*\el of tliioresreijee dti the afTcele*! aide did 
not ratend na far dtstnlls na that mi thr iiomifll liiiih, lull if the difference wna 
leas than S rtn . the r.illateral eireiilalion waa lerimd nde(]iiale In aome in- 
atanera the intf iisits of tlitort seetin- tifla equal mi l*ot1i mdea at the next to the 
lowest leiel. hut <iti the nfTeete«l aide wna fnmtrr nt the lowest Ie\e1 Siieli 
eirctil.ilion la r.insiilerid ndiqiiate rath«r than i;<»<td isee Tip *«’, /fi If the 
diffennej' in hsrl wna prsafer than a ,tii ih«* rullater.a! eimilalimi wna eonanl- 
ensl to lie jMtor ( Pip .t 
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The rcsXlUa ol llie Matna test iipienl fflirlj well willi those of tlio fluorcsem 
wheal test in repiird to iiiierabilit> of flic pattciits In three cases (Cases 1, 2, 
and 5) in which the fliislunp tune was more tlinii one minute but loss than three 
minutes, wheal fluorescence indicated adequate collateral circulation. Only 
one of those patients had a major artery lipated. Ilis collateral supply was 
found to be perfectly adequate after operation. lu one patient (Case 20) the 
ifatas flushing time was just short of three minutes but the fluoresciii svheal 
test demonstrated marked mudequaey of collateral blood flow. This patient 
.subsequently was subjected to lumbar «yiiipathectoniy. Unforlunatel}’ his col- 
lateral circulation was not techcckctl following this procedure. Howeser 
measurements of the intravascular pressure during the operation® indicated 
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E L Status of Collatsbai. (Akctlatioy Prior to Operatiovs for Aneustssi 


Radialand 2 
ulnar 

Saper/loial 2 

femoral 

Popliteal 0 


0 Adequate Reconstruction Ulnar arteryremained paten 

radial became throinD0*ed 

45 Adequate SecauAtruction 


d5 Adequate Reconstruction 


35 Good Ligation 

55 Adequate Ugation 


After lumbar sympatheclomT 

■Emergency operation becaiKC 
of increase in size 
After lumbar sympathcclonir 

After lumbar sympathec lotny 
After lumbar sympathectomT 


20 Adequate Ligatioa 


After lumbar sympetbecloniy 

Very Urge fistula 

After lumbar sympatli«lo«J' 


50 Good Idgaiion 

<5 Adequate Becon«1nirlion 

SO Good Beconsiruetion After lumbar sympatheclomy 

15 Adequate Tliromboni After lumbar sympathectomj' 


30 Adequate legation 


Superficial 0 dO 
femoral 

Superficial 0 dO 

femoral 

Profunda 0 ' 23 

femons 

Medial 3 30 

inferior 
geniculate 

Femoro- Not ob- 

popliteat tamable 

Femoro 6 0 

popliteal 

Superficial 0 S5 

femoral 

Superficial 3 10 

femoral 


Very large fistula 
Very large fistula 

Measurements of collateral be 
fore sympathectomy 


After lumbar sympathectomy 


Ligation Large collateral close to 

aneurysm 

Ligation Large collateral close to 

aneurysm 

Reconstruction After lumbar sympathectoeny 
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that even after sj’iiipatheetomy the eollntrral hlnod supplj was itindcfiuate, 
thereby confinninK the residfs of the fluoresein whea] test. 

On tnent>-tlireo patients with safisfactorj- coJbifera) eirciilnlinn according 
to the (luorcscin wlieal test, nine were classified as ndenunte and fourteen as 
good An attempt was made to relate this ililTerence to the Jfatas flushing 
lime. Jlowcser, tliere seemed to be little eorrelation Thus, eight of the pa- 
tients with good eoU.ator.d supply showed a flushitig time of over thirty .sec- 
onds and only fii.\ had an at>penranee of color in thirty seioinls or loss. Al- 
though six patients in tlie teiniwl ndt'qiiatc group n-qiiirtil oier one-half minute 
for lliistiing, there were three patients in wtunn the time tor flushing was thirty 
seconds or less Tlie flnoit'sein wheal nsults MS’inisl to he more in keeping with 
the elinieal impression m the indiMdnal ease than did the flushing test. 

All hut one of the twenty-eight patients who were stuiUed hn\c come to 
operation The one patient had a spontaneous closure of an arteriosenous 
fistula while under ohsenalioii The artery has remained patent In two 
cases the aneurjsiu was found to miginate from a large brunch rather than 
from the mam artery the piofuinlu feinons ralhei than the superficial fem- 
oral and the medial inferior geniculate instead of the ]»oplilcal, rcspectnely. 
Reconstruction of the injured artery was performcil successfully m ten cases 
Thus, in thirteen cases cure of the aneurysm lias been effected without inter- 
ruption of the major artery 

In the remaining fiftten patients the eneulntion has been carried on 
through collateral \esscls since ligation ol the affected artery was necessary 
in fourteen patients, and one developed thrombosis of the artery at the site of 
an attempted repair None of these pato-nts hn\e del eloped gangienc and in 
only two was tlieic transitory coolness and paresthesia of the toes Preopera- 
tive examination, both by wheal fluorescence and by the Matns collateral time 
indicated adequate or good colJateial circulation in twehe cases Three pa- 
tients showed inadequate collateral supply by the fluoresein wheal fe.st The 
collateral time m two eases was over three minutes, corroborating the results 
of the fluoresein wheal test In the third patient an accurate flushing time was 
not obtainable because of a persislentjlendency of the compressor to slip when 
the limb was moved 

Subsequent obseriation demonstrated that each of those three patients 
had an abundant collateral circulation, which was, however, piojiagafod through 
a vessel that branched off the femoral artery just above or below the aneurysm 
Consequently, when the Jlalas compressor was applied over the aneurysm, it 
also occUided the chief source of eollateral blood flow In each ease the 
femoral artery was ligated and the aneurysm excised without damaging the 
collateral branches m the proximity The postoperative results -were satis- 
factory and one patient had a palpable posterior tibial pulse the day after 
operation. j 

The case report of one of these patients is given here to illustrate the 
method of correlating these special tests for eollateral circulation with the 
other elinieal findings. 
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Case 26. — A peDetraliDg s)ieJI i^iagmrDt voiiod of the left thigh, J.in. 30, 1945, re 
suited 16 an arteriovenous aneurjsm of the femoral vessels just nhoie the adductor canal 
The patieat was admitted to DeWift General Hospital three months after injury. The 
only complaints were aehtitg and aoeHiiig of (he left teg with prolonged weight bearing 
Examination revealed a small poNatile mass with a loud eliaractcnstic continnous bruit 
and^ thnll of arteriovenous aneutjwn. The left foot was still somewhat cyanotic and 
exhibited pallor on elevation. The posterior tibial pulse wns markedly reduced in the 
affected leg Occlusion of the aneuoem raised the diastolic blood pressure from SO to SO 
and slowed the pulse rate from 100 to 63 



Despite clinical evidence of a large communication between the artery and the vein, 
the collateral time was over three mmotes and wheal fluorescence did not appear below the 
level of compressor on the affected leg A lumbar syoipatheCie bJoch produced an ereel 
lent rise in skin temperature in the left foot but neither test showed improved collateral 
circulation. 

An arteriogram revealed that a large branch of the femoral artery originated 
proximal to the aneurysm (see I’lg 3) 

This branch, a major source of collateral circulation, was so close to the fistula that 
It was impossible to occlude the latter bj a Matas compressor without obstructing the 
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branch at the same time. Consequently, both tests of collateral circulation were incorrect 
since they required a clamp which obliterated an important portion of the collateral 
blood supply. 

At operation the large proximal branch was isolated and preserved above the site of 
ligation. Postoperative recovery was uneventfol and the patient was able to resume mod 
erate activity without evidence of arterial insufficiency 

THE EFFECT OF SAilPATIlKTIC BLOCK AND S\ JIPATHECTOIIY 
ON WHEAL FLUQRESCENCF 

In this series all but two patients had adequate collateral circulation at 
the time of operation Iloweter, m four cases the fluorescin wheal test indi- 
cated inadequate collateral supply at the time of the first observation. A fifth 
patient seemed to have adequate collaterals according to the level of wheal 
fluorescence but the Zlatas flushing time was over three minutes Tw o of these 
patients had a lumbar sympathetic bloclC by the injection of 2 per cent pro- 
caine solution into the second lumbar ganglion 'While the block was still 
effective the tests for collateral circulation were repeated. In both cases an 
improvement in the collateral flow was demonstrated On the basis of the 
improved circulation through collateral channels following sympathetic block 
lumbar sympathectomy seemed indicated Not only the two patients tested 
by procaine sympathetic block but tlio othei three (mentioned previously) 
with inadequate collateial circulation were also subjected to sympathectomy. 
The results ore giv’en in Table II 


Table If ErrECT or Stmpatiuctomy ok Collatervl Circiiatiov 
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may be suffioicnt to prevent ^'sni^reno. Aceoriluit' to the (liiorcscin wheal te^t 
there was a pereeptible improvement in the eollnteral supply after sympa 
theetorny. 

In contrast to the c/Tccf of tumh.ir svmpafficfic Mock on the criteria of 
collateral circulnlmn in two patients tCnses 4 fttnl R), there was no significant 
iniprovprneiit in niiolher (L’nse 2C) bj* either test. This case has been dis- 
ciissed ns one of those in which the Matas compressor obstructed a major 
collateral branch. The effect of sympathetic block was determined before the 
signiilentu-e of the Inrue arterial branch was iiiiderstnod and when it was be- 
lieved that the collateral circulation was actuallv inaderjuate. The ob>erva- 
tion that there v^ns no chnnire in wheat fluorescence after avinpatjiefic lilock 
probably saved this patient an unnecessary sviiipathcctoiny. 

rosn.fj'ioN 

The flunn-scin wheal fi-st for roli.atcml eircufntion has been uscsl in twenfy- 
eicht cases T’p to the jirescnt lime it neenis to have the following advantages 
over the Matas fliishiiiR time tost 

1 Wheal lUiorescencc prsivides a ele.nr and definite end point which i* 
not subject to individan! variation deiwndins on the person who performs 
the test. 

2 There is no arbitrary time liitiil ('omparisoo is frcnernlly pos.sibIe with 
the opposite normal extremity. Tlie criterion of normal value is providwl 
III the opposite extninity in each observation 

3 Since the extreniity does not have to bo moved diiriiip the test, there 
IS less danger of error from atipplnc of the coniprcs.sor. 

4. The fluorcsciii wheal lest lakes bss lime than the Jfntas collateral liniP 
lechnniiie and. therefore, is loss painful to a hypersensitive patient 

Hotb tests jirisent three defects 

1. Since both pmocdiires require Ibe use of n Matas compressor they are 
not applicable in cases in which the comprevsor cannot be used, either becaase 
of (he anatomic loc.ition of the aneurysm (for csnaipfe. in the sHl»clBvi2n or 
the ibae vessels) or rarely bevoiise tbe damp causes severe pain over a sen- 
sory nerve involved in sear tissne at the aneurysm aile 

2. As in three eases described previously, the eomprcvsor may occlude an 
important collatcrnl branch in the immediate proximity of the aneurysm. This 
error may he delected by iitilirint; Ibe information to be obtained from an 
adequate physical examination and an arlerioRroiM 

3. AUhouch the coUatevnl circulation may be sufRciciit to prevent gan- 
grene, ligation of a major iirfery often results in marked limitation of the 
patient’s exercise folcrnnee because of weakness in an upper extremity or 
intermittent claudication in a lower limb. Neither test piovides any means 
of anticipating, prior to operation, just bow much activity a patient will be 
able to enjoy after arterial ligation. In general, claudication seemed more 
severe in those patients whose flnorescin wheal examination suggested ade- 
quate collateral circulation than in those patients whose collateral suppl.v was 
considered good. 
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SVMMAST 

OporatKo cure of ati nrtcrioAciious fistula of n major artery frequently 
necessitates quadruple Iqration of (lie component arteries and veins It is 
necessary to know that the eollatcral rirculation is adequate prior to opera- 
tion. The Xralas-MosrKoiiier flushiii;; time test of collateral Mood flow has 
hecn found to ghe varinhle results 

A new method of testing <ollat«rnl eirculjitmn has been devised, based on 
the observations of Nellcr and Selmiidt on wheal (luoteseenee The aneury.sm 
IS occluded by a Iilatas compressor A senes of parallel scratches is made less 
than 8 cm apart both on the involved and on the opposite esfremity Ten 
cubic centimeters of 10 per leiit llitorescm are injecteil into an arm vein and 
the level of wheal lluoriseenee is examiiieil by filtered iillraMolet light If the 
collateral eireulalion is adequate, the lowest level of fluoresectice should not 
he more than 8 cm higliei on the iiuoIvchI extrtsiuty th.m on the normal control 

Twentv -eight iiafieiits with aneurysiiis have M-en evnmmed before operation 
both by this technique and h> the Jlatas-MoszKowicz tost The fluoiesein wheal 
test seems to ghc a more accurate picture ot the stale of the collateral rirculation 
than does the flushing tune detemiinatioii 
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iNTRoorcrrox 

|N THE selection of the optimum time for operation on patients infh anemjsms 
A and arteriovenous Hstiilas, numerous tests for the adequacy of the collateral 
cii-enlatioii liave been devised With temporaiy occlusion of the mam arterial 
supply above the aneurysm, the color and temperalnre of the shin of the distal 
parts arc iiotetl The perijiheial pulses are palpated or osciUometne readings are 
made to ascertain the presence of collateral vessels The iratas-iroszkowicz' 
test nhicli depends upon the reactive hyperemia follouing temporary total 
circulatorj occlusion is perhaps the most reliable and best known of these 
tests for determining preoperatively the extent of the collateral circulation 
These tests hav e made operations safe In the past t» eJi e months eighty-eight 
patients uerc opeiated upon at this Vascular Center uifh resection of the 
aneurysms or arteriovenous dsiulns without the development of a single case 
of gangrene of the esfretmty 

Additional tests have been described which foretell at the time of opera- 
tion the snt'etv ot ligation ot the major arterj Observation is made of the 
temperatuie and color of the skin of the fingers or toes with temporary com- 
pression of the proximal artery The retiiin flovr of blood in the nceompanyinp 
vein 13 nofcil immediatel.v aftei obstntctlon of the mam nitery Probably the 
most valid sign is pulsation of the distal artery, the so-called Coenenllenle 
phenomenon, even though the mam arterv is occluded In the presence of this 
sign the adequacy of the collateral circulation is probablj’ well established 
Various other procediiics have been suggesteil such as making a small incision 
in the distal part of the extremity or even exposure of a small distal artery to 
ascertain whether or not there is a supply of blood to the part All of these 
tests are useful, but thej are qualitative rather than quantitative Experience 
in their use is necessary in order to interpret the results It was felt, there- 
fore, that some more quantitative test for the adequacy of the collateral circu- 
lation vvns needed so that the surgeon at the time of operation could decide 
whether or not the main arterial supplj' to the pait could be safel.v ligated 
Direct measurements of the blood pressure nithin the aneurysmal sac or 
distal artery appeared to offer a quantitative measurement of the degree of 
development of collateral circulation Such measurements have been made in 
twenty-three cases of arterial aneurysms and arteriovenous fistnlas which hav e 
come to operation at this Vascular Center in the past six months By the use 
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of this technique not only liave data been obtained on the (le% elopment of the 
collateral circulation, but in addition some facts have been obser\ ed m respect 
to the hemodynamics m these arterial and arterio\ eiious lesions. 

TECHNIQUE 

A small, thTee-ivay stopcock is fitted 'with short lengths of rubber tubing 
connecting a 20 gauge needle with a 10 c.c. syringe. To the third arm is attached 
an aneroid manometer similar to those used with a blood pressure cuff. The 
manometer is not sterile, but is enclosed m a sterile transparent oiled silk coi er. 
A diagram of the apparatus is shown in Pig 1. 



FlK. 1 ^Dingram o( apparatus uaed for measurtne lotravaacuUr presaurat tn putvanta wtlli 
arterial aneuryams and arteriovenoua flatulaa * 

After operate e e.xposure of the lesion the component A-essels are encircled 
with pieces of lubber tubing or heavy silk thread The needle is inserted 
directly into the artery or into the aneurysmal sac and a few cubic centimeters 
of saline solution are injected in order to clear the system of blood The pres- 
sure can then bo read directly on the dial Oscillations of the manometer 
needle, although small, indicate the presence of the intravenous needle within 
the blood stream After measurement of the initial pressure, the component 
^esscls are temporarily occluded and variations in pressure following each 
manipulation aie noted After removal of the needle from the artery or sac, 
only slight temporary bleeding has been obsened m the cases. 

ARTEBIA1> AXEtnnSAIS 

Results . — Jlcasiirements ^^ere made of the intra-aneurysmal pressure in 
twelve cases of arterial aneuijsms The results arc summarized in Table I. In 
tlie first patient the collateral circulation had been well established. 

Case 3 (Registry No. 4977) —A 2“->earoM corporal saslaineJ a rifle Imllet injury of 

ktt avilla in 1935 while m cinlian hfe There were immodiate paralysis anil numbness 

‘niustratlons throughout this article are through the courtesy of Museum and Medical 
-Mas t.erMc^, U. g Army Medical Museum 
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of the left upper extrenilly, but function retomed aliout two months after injury. At the 
time of examination in March, 10 IS, there Has etill same rr«ii]ual n cakness of the left hand. 

lie was Induetcil into the W’rrice IVe 0 , 1912, and B««ijno«! to an MI' battalion. In 
June, Ifit, because of persistent weakness of the left haail, he «n« admitted to a ('eneral 
hospital and at that time a smull puNitinj; tnmor was iliaeotoreil in the upper part of the 
left axilla. The radial pu1*e was fmind to l>e weaker on the left than the right side and 
the blood pressure was 120/90 on the left side and 1>D/120 on the riglil side. A systolic 
murmur was audible o\er the tumor. While under ol>*er\aiioD the mass in the axilla in- 
creased in size and aeenrdinglv he was subjected to operatuia on May .11, ini^. The third 
potlion of the nxillatN atterj was exisosed ntwl a tuWwr tulw was plneed aimut it. The 
incision was then extended down below the axilla and the braeh<Al artery was exposed. A 
second piece of rubber tubing was placed almut this artery below the aneurysm. Two 
large collateral arteries were found Iraxing the axillary artery nboic the aneurysm and 
entering the brachial below the sir. After separating the ulnar and median nerie from 
the surface of the sae, the intra aneurysmal pressure was measured In Fig. 2 are tllus 
trated the conditions found at operation. 




of circulation 


S alsuts* later - 45 bb He. 

Fie. J (Case 8) — Dlaeram of circulation 


The initial pressure was 110 mm. of mercury Upon compression of the proximal 
artery the pressure gradually dropped in 15 seconds to 80 mm. of mercury. The blood was 
then squeezed out of the sac and the constriction applied as well to tlio efferent artery 
When both the artery leading into and the artery leading out of the sac were occluded, 
the pressure failed to rise within the sac The aneurysm was then opened and the arteries 
leading into it were closed from within the sac Immediately after operation the radial 
pulse was palpable on the left side, and the patient made an uninterrupted convalescence. 
The function of the ulnar and median nersea returned rapidly and he was discharged 
to duty. 

Comtnenf. — Measurement o£ the intra-aneurysmal pressure in this case was 
helpful, both in showing that the collateral drcnlation was well established and 
in showing that no other vessels communicated with the sac. 
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Tho sprond patient had rccehecl the wound more reeenJh- and the eoIJafera! 
circulation was poorly established. 

Cake 0 2S9S). — V 51 yea? old sergeant i\as uoumW in tlic left aiiUa on 

June n, inu, l.v a 23 mlilier rifle hullet. Deeaiise of damage to the braehial plexus leiras 
operate.) upon S'pt. 23, 1911, ami a neumlyais of the ntoar, median, and radnl aerres u-as 
perforrai'J At (Iin time an aneurysm of the axilhryr artery wa* noted, but no attempt uas 
made to ex. i«i‘ it. Fotlouing operation there »as loproiement in the function of the ulnar 
and nie.lian neriiw, but eomplete |nra)ysia of the radial nerve per«i«te<l. Slodemte signs of 
eirculitory inaiiflirieney aierc noted, and attempts were made to improve the collateral cireula 
fion b.v fonipre'.'.ion of the aneurysm. Iloirever, this procedure cau«ed so much pa'ia ia the 
hand lint it eoiil.J not lie pcrforaiei) adeqoatelr Oa July 5, IflJj, the arilJa ira? again 
rxplorcil ami the third portion of the aiilhry artery uas surrounded by a piece of rubber 
tubing A scliemnfic Jingram of the romponent vessel* is giren in Fig 3, 

Upon r.instMction of the afferent artery the initial pre**ure of lOo mm. of mercury 
.lrop|.e.l to 30 mm of mercury The pre««ure irilhiii the aneurysm slowly increased so fhnt 
niimilen Inter il wn« at 40 tnin. of mereury oml 314 minutes after ronstriction of the 
afferent arte .» the menu pre-sare was 43 mm of mereury The nfferent artery beloir the 
aneurysm wns likewise serureil by a piwe of ruldier labiog tilth both arteries oerluded the 
sac was ojwne.1 and the romponent vessels ligated from within the sne. Following this pro 
re.iurc the nmirolysis was {.erformeil on the nerves of the brachial plexus 

Imnie.lialel.i after operation the hand was found to be eoTI aod einnotie, but within 
a perio.l of three hours eireuhtion returned aod the patient made « ffoo.l reeorery. The 
radinl puNe wn« not pnipxble two cnonihs after operation but there were ngn» of regeaera 
tion of the ner\ee 


foMimetif — notcrmtnation of the intra-flneurysmnl prexxure m this case 
rcvpnlrd that llic collateral circulation was |*oor).v established. The rise from 
JM) to 4.') nun of mercury m the perloil of 3*^ minutes follow insr occlusion of 
the axillary arfery demonstrated, howeser. that there were collateral sessels 
present which could dilate siifRciently to care for the nietnbolie needs of the 
tissues of the hand 

fn flic third patient fhe colfaleraf circulation wns well esfahlixhed, but 
in ndditioti to tho main arferies the p.'ilient h.ul some collaternl vessels empty- 
int; iliiectly into the aneurysmal kjc 


Cxnr li (Ilfgirtry Xo 6643) — A 54 ymr old wrgeant whs wounded in thr right nxilln 
111" a rhcll fragment on April 9, 1915. He sustained a setere h'eion of lie brafhiiiJ plexus 
nnd developed n tense, pulsating "welling » the right axilla He hnd severs pum and 
swelling of the hand and forearm Fxploration of the axilla was performed On July 9, 
]0I3 and nt thnl time n large arterial aueurysm was found in the second portion of the 
axillary artcrv After control of the afferent and efferent arteries The pressure within 
the sac was measured. The initial pressure was fooa.l to be 7S mm of merciirv 'Vith 
compression of the afferent artery the pressure dropped to 60 mm of mercury tThea (he 
efferent artery was also compressed the pressure still remained at fiO mm of mereury, but 
upon diptnl compression of the tissues beneath the sae, U was possible to empty the sac 
and control the inflow of blood into it The sae was accordingtv opened and two large 
arteries were found leading into it on the posterior surface In Fig 4 is shown the rela 
tiessiip of the coll.ateral arteries to the sae 

These arteries, ns well as the opemugs of the axillary arterv, were closed from within 
The cords of the brachial plexus were «eparated from the wall of the sac and the 
tie closed After operation the patient made an excellent recovery, the pain de 

. ^"rkedlv. and some two months after operatioo there was recovering function of 
ereased • ^ ^ evidence of circulatory impairment to the 
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CojiDHCJil. — DptcrmiliatioiiH of piessurc in this jmficnt not only disclosed 
that there was pond collalernl cimilntion, hut also icvcaled the presenec of 
tlie additional arteries cominunieatinp with the aiicurjsmal f>ac. 

The results obtained in the cases of simple arterial aneiiiyMns arc snin- 
inarizcd in Table I, 

In addition to these patients whose pressuns were measured at the time 
of operation, in four additional cases the pressure within the oneurysni 'vas 
weaswreel by direct puncture IbrouRh the intact skin before operation. In one 
patient with an anciirjsm of the neck it was deinonstrahlc (hat the oscillations 
of the needle could be cliceked by direct pressure on the common carotid 
artery at its liifureation This patient bad developed ft bcniiptcpia immedU 
ately follow iiip the injur) juhI the ddnoustrntioti that the pressure within the 
.sac did not drop after ocidnsion of the common canifid indicated that the in- 
ternal carotid must base been obUteiated at the tunc of the initial injury. 
This fact was subsoquonlly bume out at the time of operation 
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III a second patient who was suffering from an aitcnal aneurysm of the 
superficial femoral artery which had recently started to expand, the pressure 
irithin the sae was found to be well maintained after digital occlusion of the 
superficial femoral artery nbo\c the ancniysm. After insertion of the needle 
he developed severe pain in this thigh, and the ankle pulses, which had pre- 
viously been present, disappeared It was felt that thrombosis had occurred 
within the sac and this fact was confirmed at the time of operation. This 
patient is the only indnidual in the series who dei eloped any complication 
following needling of the aneurysmal sac. 
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Tlie high initial pressure, OOinm. of mercurj*, obsersed in this patient vith 
a luilsating hematoma uhich was m the process of expanding aeeounls for the 
severe pam, toxicity, and damage to surroanding stnictures characteristic of 
such lesions. A similar high pressure was observed In another patient (Case 2) 
with a pulsating hematoma of the popliteal space. The danger of ner\e dam- 
age and occlusion of collateral circulation, both arterial and s cnoits, from such 
unchecked pres.surc makes early o)>erativc inter\eiition necessary. 

Simultaneous occurrence of an arterial anetiry.sm and an artcrioienous 
fistula has heen oliser\od only once at this Vascular Center. The patient 
(Case 8) .sustained a perforating wound of the right popliteal space from a 
German pistol. lie deseloped marked swelling of the popliteal space and 
sesere ischemia of the leg and foot which resulted in extensile necrosis of 
the muscles and gangrene of the great toe The characleristic thrill of an 
arteriovenous aneurysm was palpable in the popliteal region but in addition 
a pulsating tumor was also present. Since peripheral gangrene in association 
with an nrterioienous fistula is exeetslingly ran*, the possibility of a cooxistant 
arterial aneurjsm was considered IVeopcrative measurement of the pressure 
by direct puncture of the nneurssnial sac revealed it to be 74 mm of mercurj. 
eonsidoRilily higlier than the initial pressim* generall.i found in cases of arterio- 
senous fistulas At operation a false aneurssni of the lower popliteal nrferj' was 
enroiintcriHl Aftei iutmsneeular cIomiix* of the component sessels. on arterio- 
senoils fistula was diseoiensl which insolsed the artery two inches distal to the 
first aneurj’sm After excision of this fistula adequate rimitalion was observed. 

SRTEBIOVKVOL’S FISTCLAS 

Tfie pressure uas nieasurwl within the arteries or a^eur.^^m^ in eleien pa- 
tients suffering from arteriovenous fistulas The results are Miimiiarized in 
Table It In the first ease, in addition to the arteriosenous fistula, there was 
a large aneurysmal sac in the thigh 

Casf 14 (Itecutr.i N*o 2410) — A 23j-ear-oM «etgesnt was woundeil in tlie riE>U th'B** 
l.y a sbcll frngnicnt on Xol. 21, 1944. Approximately two weeks Inter a puNnting nmss 
wns ilKeoiereil in the ncfit thigh, and this increased lo site tot one week A continuous 
thriil was pslpnlilc over this tumor and on auscultation there was a continuous bruit with 
ejstolic BCcenluntion, indicating an srlerioTenooa aneurysm An arteriogram, taken Feb. 

!>, Jits, showed a large aneurysm on the medial side of the right upper thigh with n fistula 
between the fernoral artery and rein. After the collateral cireulation Iind been fufficientlc 
established he was operated upon Jnoe 2S, 1945 The superficial femoral artery wns ex 
po«ed both above and below the aneurysm and these xessels were controlled bv pieces of 
rubber tubing. K needle was then inserted into the Bneu^^•nlal sac and the pressure was 
found to be 35 mm of niereury. Upon compression of the artery aboie the sac the pres 
sure unmediateU fell to 12 mm of mereniy. Itelea«e of the compression allowed the 
pressure to rise to 35 mm of mercurj. When the distal arterv was occluded, the pressure 
rose to 40 mm. of mercury, indicating that at least some of the blood coming down through 
the femoral artcrj- was proceeding b^ond the fistula into the arteries of the lower leg. 

In Fig. 5 »te indicated the sascular findings. 

The femoral arterv was then dwsected away from the aneurjsm.nl sne and the opening 
info the latter closed bv pressure while the laceration in the femoral artery, which mess 
u ed 1 5 vra. in length, was closed with a eontinnous longitndinal suture of OdO black silk 
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Table II. Measdreuents or PreSsdbts r. Arteriotenocs Fistulas 
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on an atraumatic neeJle. After suture of the artery the rubber tubing wne releaeed ami 
good pulsation was transmitted across the suture line The aneurysm was then opened 
Widely, clots evacuated, and the opentnge of the femoral lein into and out Of the sac 
Were closed "ith Stitch ligatures. No attempt was made to excise the sac. After operation 
the patient made a good reco'cry and on arteriogram taken on Julj 27, IfitS, demonstrated 
patency o{ the superfitial femoral artery 

The second ease represents the findings in a simple case of arteriovenous 
fistula in n hich the component arteries and veins wTre readily secured 

Case 17 (Ilegistry No. 5W1) — A Slyrnrold soldier was wounded in the right pop 
liteal space by a mortar fragment Pee 21, IPH \t the time of admission to thi* Vascular 
Center on March 28, IPlp, he pre'ented Ijpieal evidence of an artencivenons fi«iula in the 
popliteal space. An urteriogram taken by injection «jf diodr.ast into the femoral arteri on 
May 27, 1915, visualized the femora) nrtery well to the popliteal space and at (his point 
there was considerable reflux of the opaque material into the jsjpliteal vein. He was 
operated upor. Aug !>, 1915, and after controlling the circulation tliroiigh alt the component 
vessels a needle was inserted into the anennsmal sac and the pressures were measured. 
The Initial pressure was 30 nim. of mercory With compression of the proximal nrterv the 
pressure dTOpj>ed to 22 mm. of merenry. When the proximal artery and both the com 
ponent veins were occluded the pressure lacreased to 60 mm. of mercury, indicating a verv 
abundant eollsteral circulation. The finding* are shown in Fig 6 

^ With the vessels controlled the artery wa* dissected away from the vela and the com 
munication was found to measure 1 cm. in diameter. The opening in the vein was closeit 
with H longitudinal running stitch and the arterial laeeralion was closed transverselr after 
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e*cisiDg a «ei]g«d shaped «ectiQD of tbe damaged arterial »a)J. After release ct JJie «s 
strictiDg rublier tubiog excellent eircolation wa^ obcerted across the line of suture and an 
arteriogram fahen Aug. 24, 1&43, demonstrated the patencs of the popliteal artery. 


In the third patient there was not only a fistula between the profunda 
femoris artery and vein nith a large anenrysiiial sac in the thigh, but in addi- 
tion the collateral circulation was well de\elopcd with considerable supply of 
blood to the fistula by retrograde flow. 

Case 16 (Kegiatrj No. 425l ) — A 39>ear old soldier sustained a perforating tnachipe 
gun wound of the upper thigh on Sept. 17, 1914, and developed a large arteriovenous 
aneurysm of the thigh, lie was operated upon Julj IS, 1915, and the cotnmon femoral 
artery was exposed just below Poupart'a ligament A very large profunda femons vessel 
was found coming from the posterolateral side of the nrterj and appeared to communicate 
With the aneurvsm. Compression of this artery, although it reduced the bruit, did not 
completely abolish it Dissection was then carried down the thigh to expose the super 
ficial femoral artery at the lower part below the aneurvsm The needle was inserted into 
the aneurjsm and the initial pressure was found to l»e 46 mm of mercurj. " ith compre* 
non of the profunda the pressure dropped to 30 This failure of the pressure to drop still 



further was interpreted as evidence that considerable collateral supply was entering the sac 
from below. Constriction of the distal femoral arteij now caused the pre-ure within the sac 
fall to 18 mm. of mercury. With the profunda femons oocIadM above the aneurjsm and 
,L Moerficial femoral occluded below it, the sac was mc.«cJ and the openings of the com 
t arteries and veins were controlled by digiUl pre-sure until thej could be closed with 
^ « «« sutures Fig 7 is a diagrammatic drawing of the operative findings No attempt 

'.“ tTa . 1 . >”• ■* ™ '‘'-“ S '' •' ”■""■1 •" >”'• 
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Comwfnf. — I«Ura-an<'\;rysinal ptcsawrc studies it» tl\5s ease A'cre viseful in 
disclosing tlio iiresoncc of large eollaterals which had to he secured heforo the 
sac could he opened safely. 

Arteriovenous fistula between the cniotid artery and the cavernous sinus 
has been obsen-e<l only onep in the series. It was interesting to note the drop in 
pressure from 110 to 50 with occlusion of the common carotid and a further 
fall to 44 mm. of mercury when the external carotid was also occluded. Be- 
cause, in my experience, this pressure was close to the border Hue of pressure 
compatible with survival of the peripheral tissues, the external carotid artery 
was not ligated. Following ligation and division of the common carotid artery 
this patient had complete cessation of the bruit over the right temporal region 
for six weeks. A slight recurrence of the limit was then noted. Exploration 
of the internal carotid three months later revealed that this artery w’os throm- 
bosed at the site of the former ligation. 

DLSCUS.SIOS' 

The blood pressure levels observed in the eases of arteriovenous fistulas arc 
similar to those reported m the literature The first reference to this subject was 
that of Brninann* in 188G, who observed a blood piessurc varying between 66 
and 64 mm. of mercury in a vein of the forearm proximal to on arteriovenous 
fistula of the brachial vessels In 1908, von Oppcl* used a tonometer on the 
digits and reported in detail the pressures observed in one case of arteriovenous 
aneurysm of the axillary vessels The initial pressure was 40 inm of mercury. 
IVith ligation of the proximal artery the pressure dropped to zero The pa- 
tient was then returned to the operating theater and the proximal vein was 
ligated. However, the pressure still remained at zero. Accordingly, the pa- 
tient was returned to the operating room again and dissection was carried out 
behind the aneurysm to disclose the presence of a second vein through which 
the blood escaped from the aneurysm. After ligation of this vein the blood 
pressure returned to the initial level of 40 mm of mercury. Korotkow, accord- 
ing to Coenen,* used the Riva-Rocci technique for the determination of blood 
pressure in cases of aneurysms and found that with pressures of 30 mm. of 
mercury tlie survival of the peripheral tissues was assured. However, in ease 
the pressure dropped to zero, the outlook was unfavorable. Matas* reviewed 
the various tests and signs which are available for determining the efficiency 
of the collateral circulation at the time of operation, and commented that he 
was forced to abandon the blood pressure test even after repeated trials be- 
cause of the difficulty of obtaining accurate measurements, especially in the 
lower extremities. 

In experimental animals the blood pressuie after the production of arterio- 
venous fistulas has been measured by the use of glass cannulas. Ney® in 1913 
found in a typical experiment that the arterial pressure decreased from 131 
to 80 mm. of mercury Directly above the fistula the arterial pressure changed 
from 115 to 83 and the venous pressure increased to 72 mm. of mercury. Al- 
though the levels of pres.sure observed m these experiments are considerably 
higher than those observed in clinical cases, it is possible that the resistance 
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ofTcrcil liy tlu' nioolianifal four-waj glass ranmilas was greater Ilian that ofTerol 
!•> llip hiiiii.lc n.imniinionlKm lMtw«-cn the nrtrrios an<l ^clns in those eases 

In stuilies which were earriesl «in hy Ileid* to in%cslignte the cause for the 
(hint at Kin of the artcrj' proximal to artcrioscnoiis fLstulns, the use of direct meas- 
tircmcnt of (Ik* Mood jirossurc was saggested The author stated. ‘‘Pressures 
ohtnmed thniugli « needle tntrodmrd into the lumen of the ^ossel si“cnied plaus- 
ilile and expeninents to delmaiiio this point are now in progress ” Further 
n port on these exporunents has not lieen found 

The iliani.itie fall of the presnure within the Gstiiln, with ligation of the 
proximal nrterj, senes ngain to cmphasire the disastnms conse(|Uences whieh 
follow this jiriiceiiurr Matas has repcafedlj railed attention to the danger of 
(iroxirtml nrfers hgntton and 3fakiiis* simkc of the high itieidenee of gangrene 
oloencd during the South African war following this procedure. Attention h 
called to the f.u I tliat a \eij iiiislcading idea of the extent of development of 
eollateral eireul.ition is likely to Is* obtained from inspi'cttnn of the distal ex- 
tremity following tdnporary occlusion of the proximal artery in eases of 
nrterioM iiuus Gstulas In one of the p-stionts. after the artery proximal to the 
nniHirysni hii<l been ti iii|»irnnly occluded with a ruhher tiihc. the cadaveric 
appearance <*l the foot wa» so striking that excivion of the fistula wiw dcferreil. 
on the basis that the p.itieni did not have ndeiinole eollateral circulation. If 
cither or hotli the component veins or the distal artery harl also liccn occluded 
at the same time that the proximal artery was nhstmeled it is likely that the 
true chnrnitcr of the collateral circulation would h.nve heeome evident. 

Till relalivdy low pr(**siireH oWrved in nneurystns assoeiatixl with artcrio- 
venous Gstiilns is ngain of aigniGeance freim the standpoint of the occurrence 
of seenmlnry hetiiurrhagc Although the oecurrenie of expanding hematoma 
or frank exlernnl hemorrhage is not timisiial In cases of arterial aneurysms, 
the occurrence of these complications in arteriovenous fistulas is rare. In a 
]>rev lulls coinnuinu ation* ntteiitioii ssas railed to this unusual coinpheaf ion and 
a case was cited in which the rupture occurred following application of an 
elnslie privsiire dressing 5*j»er the pressure within the nneuryama! sac in- 
creases abruptly and coiisiderahly following obstruction of the venous outflow, 
ns can be ^ccn in Table I tt is not surprising that rupture may he precipitated 
by the iiijudicmiis application of pressure to the lis.sues surrounding such an 
aneurysm. Again, thrombopblcbilis of the component vein has been observed 
in three p.atients at the time of operation for arteriovenous fistulas It seems 
possible that occlusion of the venous outflow hy thrombophlebitis of the vein 
might precipit.ito rupture of an arteriovenous aneurysm, especially if its walls 
had not become firmly organized 

I’ulsating exophthalmos due to a fistula between the internal carotid 
artery and the c.sicrfK/tis sinus was observed in only- one ease in this .senes. 
It was interesting to note the fall of pressure from 100 to 50 following tempo- 
rary occlusion of the common carotid artery and a further fall to 44 mm of 
mercury when the extonial carotid artery was also obstructed. It is we 
known that hemiplegia is more frequent following ligation of the interna 
carotid artery than it is follouing that of the common carotid. The observe- 
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The forcci)s arc then tapetl to the skin and excellent immohilization b obtained 
in all planes However, it is usaally adv-ised that the patient’s leg be restrained 
if he is comatose or that he be instructed to refrain from gross movements of 
the leg if he is cooperative. The needle is then disconnected and a glass adapter 
used to connect the needle to a two-bottle, open infravenoiis setup so that blood 
mav lie jiumped in at aiiv rate desired (Fig. 2). 




SIIAFFFR. R \rll> TB 1>SFI’SI0N INTO reSIORtt. ^TSSELS CCl 

The leg IS checked pcriodieaUj' for niij SA\cniiig mlj.icent to the needle, hut 
the intraluminal position of the newHc can lie cliecketl nt anj- time if a traiislu- 
cent solution is being infused hv cnlirclj occluding Ihe rubber tuliing about one 
foot from the needle uith one hand while the tiihiiig is pinched and released 
at a point between this Icicl and the needle with position of the needle. This 
is always followed by an abundant influx of blood back into the glass adaiitor. 
In the cases of profound shock in winch the femoral arterj- is used, a technique 
is used in which the No 20 needle is lasertcd in a perpendicular plane at a point 
midway between the pubic tubercle and the anterior superior spine (point of 
maximum pulsation, if present) j«sl below the inguinal ligament A lighter 
colored blood pulsating rlisthniically ma\ force tlie pUingor of the sjringc back 
lety rapidly but in cases of profound shock with associated anoxia onh a small 
amount of dark blood may enter the sj nngc As the arterial pressure gradually 
rises, the color of the blood lightens and pulsations increase such that raising 
the infusion sot or incroasins the pumping pressure becomes iieccssar> Simple 
withdrawal of the needle from the arterj or lem and maintenance of pressure 
for a few secoiuK has not been followed bj a discenuhle hematoma or concomi- 
tant difficulty in an> case The mcthml has liceii used in fi\e cases of profotnul 
shock in which no peripheral superficial sciiis weie nsailablc, with gratifying 
results m each case, such as to encourage further use of the mctliod 

si;m>ur\ 

1 A method of eflieicnt rapid transfusion is piescnted which Is useful in 
cases in which multiple thrombosis or prolonged tiauma to \eins make ordinary 
senoeljsis or venesection impossible. 

2 The common femoral lein, a site just below the ingnmal ligament, is used 
in those cases in which a good pulsation of the femoial artery i.s palpable. 

3 In those eases in which the shock is of such a profound nature that the 
arterj- is not palpable, a concomitant collapse of the femoral % ein occurs fre- 
quently enough so that the femoral arterj' is more practicable. The arterj- is 
conveniently located at the mid-point between the pubic tubercle and the anterior 
superior spine. 

4. A method of immobilization of the needle h presented 

5. Blood, plasma, or fluids can be dripped or pumped in under pressure at 
any desirable rate 

6 Simple withdrawal of the needle from the arterj- or xein and maintenance 
of the pressure for a few seconds has not been followed bj- a discernible hematoma 
or concomitant difficultj in anj- case 

7 It is hoped that the method may be more widcli utilized in emeigenej 
situations in patients without an adequate superficial peripheral lenous network. 
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The lowest mean arterial pressure found after excision of an aneurysm or 
arteriovenous fistula «as 32 mm. of mercury. tVith pressures at or abo\e this 
level, adequate circulation to the peripheral tissues has been obseiwed in these 
patients. 

BEFFRENCIS 

1 Mata<, R Tp<tiDg the Efttpiency nf the Collateral CirrutnlioD as a PreUmiaarjr to Ue 

Occlusion ot the Great Hurpeal .\rteries, j. A. M. A. 63: 1141, 1914 

2 Cucneo, It.. Xxir Ini]ilcntiOD*atelluii|; t>ei der O]>erntion des Aueurjsmen und bci den 

Gefa*STerlrtzun(^n, ZeotralM f Cbir. 40: 1913,1913. 

3 Bramann, F.- Das artelll^enose Anearjema, Arch, f. klio. Chir. 33: 1, ISSA. 

4 von Oppel, W A.* Zur Operatnen Bebaadluac der Arterioieno<en Aaeurismen, ^rch. 

f klin. Chir. 86: 31, 190S. 

5. Key, E • Ueber die Dedeaton)* der Vetien !•« arterio \enfi«en Aneurjimen, Arch. f. klia. 

Chir. 100: S31, 1913. 

6. Keicl, Mont R. The KfTect of Arteno-»eaods Fistula Upon the Heart and Blood Ve*’eK 

Bull. Johns Ilophinj lio»p 31: Jt, |0J0 

7. ^takins, Georpe II OuQ«hot Injuries to the Blood Ye'sels, Bristol, England, 191'’> 

John tfright t Boos, I.td. 

8. Freeman, Korman E Beeondary llemorthace Aniing From Gunshot Wounds of the 

Penpheral Blood \e««els, Ann Hurg. 122: 611, 1945 



A JIETHOD OF RAPID TRANSFUSION INTO THE FEMORAL 
VESSELS IN PATIENTS WITHOUT ADEQUATE PERIPHERAL 
SUPERFICIAL VEINS 
J Ordie Shaffer, JI D., Minneapolis, Minn 

T he method described here is su^ested as an efficient method of lapid trans- 
fusion in cases in which the usual venous route is impossible. In manj cases 
of prolonged daily intravenous infusions m which the patient has been on paren- 
teral feeding for weeks the ^ems of all the extremities are obliterated so that 
even when multiple venesections are done it is found that the superficial venous 
channels are unsuitable for infusions These patients can then, of course, he given 
hypodermoelysis or proctoclysis if the oral route is not available for feeding, 
but should an emergency situation sncli as profound shock arise, plasma or blood 
is needed ux^cntlj and the patient may soon die if the blood volume is not re- 
plenished within a short time The following method of femoral infusions has 
proved very effective and efficient at the Univcisity of Minnesota Hospital m 
these cases 

After having prepared the skin of the groin adjacent to the inguinal liga- 
ment with a suitable antiseptic solution, the area in the grom is palpated for 
the pulsation of the femoral arterv. When H good arterial expansile pulsation 
is felt, the large common femoral vein just adjacent on the medial side is 
almost always open and is an excellent silo for transfusions In those cases 
in which the shock is of such a profound nature that the pulsation of the femoral 
artery is not perceptible, the adjacent femoral vein is frequently collapsed and a 
transfusion into the femoral artery is then used In both cases a two and one- 
half inch, 20 gauge needle with a short, beveled point is used In the ease of 
the infusion into the common femoral vein the arterial pulsation is located at or 
just above the inguinal ligament and the finger tips arc arranged in a paiallel 
direction on the medial side of the arterv lielow the inguinal ligament The 
needle on a 10 or 20 cc svrmge is entered through the skin at a point just 
medial to the artery holding the needle and sv rmge perpendicular to tlie surface 
of the leg The needle is then slowly advanced until dark venous hloovl slowly 
appears in the syringe The usual range of depth is 2 to 3*/^ cm. Draw nig liack 
the plunger of the syringe is usually not ncces-sarj, hut may aid in some cases 
Following this, 5 to 10 cc of blood arc withdrawn, injected, and withdrown 
to ascertain that the needle is aitisfaclorily placed within the lumen of the 
vein This identical procedure is also iiseil frequently in these cases to draw 
blood s])ecimens for diagnostic tests After hareng carefully dctornnneil tlmt 
the position of the needle is satisfaclorv or having further inserted or vvilhdiawn 
the neislle 1 or 2 mm. for satisfaction, a small Kelly forceps is clamped (first 
notch) on the neeille as clasc to the skin line as possible. This is followed bv two 
other forceps, placing each closelv on lop of the other and placing each apjiroxi- 
120 degrees away from the other as shown in the necomimnv mg Fig. 1. 
for puMlciitlon. .Vprll 9. I9U 
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The forceps are then taped to the skin and excellent immobilization is obtained 
in all planes. However, it is usually advised that the patient’s leg 1)6 restrained 
if he is comatose or that he be instructed to refrain from gros.s movements of 
the leg if he is cooperative. The needle is then disconnected and a glass adapter 
used to connect the needle to a two-bottle, open intravenous setup so that blood 
maj he pumped in at anv rate desirwl (Fig. 2) 



SIIAfKlK: R\nn TRl^SF^^10N INTO Fl'SlUlUJ, M^RSKtA CGI 

Tlic lc}j is ciicckcd iioriodicalh for niij sni'lliiii; julj.ict iit to tlie iiofdlc, bill 
the intrnliiniinal iioMtioii of tlie noodle oaii Iw cliockoil at any time if a translii- 
eciit solution Ls bciiiir infused by ontm’lj occiiidiiit; tiie nibber tiibinfj about one 
foot from Uic needle niUi one hand while the tuhtin^ is luneUed niul released 
at a point belwcen tins leiol and the noodle with jiosition of the needle. This 
is alwai's followed b\ an abundniit influx of blood back into the itb'is.s adapter. 
In the cases of profound sboek in wliieli the fein«r.il arlerj is used, a tochnniue 
is used in which the No 20 neiHlle i\ iiisortotl in a iKTpendiculnr jilane at a jioint 
midwaj bclwcen the puhic t«l«‘n*lc nud tlic atilertor superior spine (point of 
maximum jinlsation, if present) just Ik-Iow the iiiRinnal litratnent A lighter 
colored blood pulsiting rli.Mhmtoally maj foioe tlie jdunger of the sjrmgc back 
\cry rapidly but in cases of profound sboek with assiwiated anoxia only a small 
amount of dark blood mai enter tbc sj nnge Ah the arterial pre.ssure gradually 
rises, the color of tlie blood lightens and piilsatnmH increase such that raising 
the infusion set or inereasing the pumping pitssuio hreomes neeessjiri Simple 
withdrawal of the needle from the arterj or 'em and mninten.inco of piessiirc 
for a few seconds has not liecn foUoweil bj a disetmiblo hematoma or roncomi- 
tant difUcult.i m am ease Tlie mellnxl has Ikh'ii used in ii\e eases of jirofound 
sliock in which no peripheral snperfioial \cins were inailahle. with gratif^ini; 
results in caeh ease, such as to oiioonmge further use of the inetliod 

suMMinv 

1 A method of efUeient rapid iraanfusion is presented which is useful in 
cases in which multiple tliromhosh or proloiifwl liaum.i to veins make ordmarj 
vcnoeljsis or vcncseetion impossible 

2 Tlic common femoral vein, a site just below the inguinal ligament, is used 
in those cases in which a good pulsation of the femoral artery us palpable 

3 In those cases in which the shock is of .such a profound nature that tlie 
artery is not palpable, a concomitant collapse of the femoral vein occurs fre- 
fiucntly enough so that the femoral artery is more piacticable The arterj’ is 
conveniently located at the mid-point between the pubic tubercle and the anterior 
superior spine 

4 A method of immobilization of the needle is presented. 

5. Blood, plasma, or fluids can be dripped or pumped in under pressure at 
any desirable rate 

6. Simple withdrawal of the needle from the artery or vein and maintenance 
of the pressure for a few seconds has not been foUowctI bj a discernible hematoma 
or concomitant difficulty in any case 

7 It IS hoped that the method may be more widely utilized in emergency 
situations in patients without an adequate superficial peripheral venoim network. 



WOfND ffllAIJ.VO STb’DinS OX SHVIIIJAI/ SL'IISTAXCKS 
nKC()MMKNni:i> KOK TIIK TIIP^AT-MHXT of builvs 

Brock K Bri mi. J| 1 )., CosK\t» K L\«, JI 1) . Jo^rrn B Povk\, 51 D 
Ditroit, SIicii. 

I From Hu- of Cntmil Sutun^ of tkr Henry {‘or, I ifnfj 

S K\ KIIAL .M-ar< «>?,), n stiii)* of ihe mctli/KK «f fn-atmcHt of Burns in sesrra? 

larRp int1lL^trlil) iilnnts that olmost a Iititulrrd ilifTt-rrnl ointments 

|H)W<fcr(, ntiil solutions were brinsr mmsI * Almost iionp of tlirsp sulistanpcs had 
Ikh'ii subjcflcd to oriticnl inxosli'.'ation with rc's'ani to tlirir liTeit oii wound 
licalin" Bei ont!\ therr lias l(coi» n trend louartl simjdifip.itton and standanliza- 
tKHi in Jocrtl Inmi tftcraitj*. TaiiinV achi is no fonircr iistsi suul fin- shorteominffs 
of Hulfon.ininlc oiiilnunts aiul man.v other prejuiMtiojis hate U*rn recotmized 
However, the numUT of suhstaiict-s which are U-inir mhcrlisi'd nnd sold as hum 
ntncdiPs is stjJ] too lar^'c S«‘»eral of those irhirh art' fu’wnr usoJ or tvem 
fortiicrly ushI have Iksii chosen for eontndhd studies Tins report also presents 
the results of tests of soinc es|>erimental omtinejits which were undertaken at 
tlie request of the Siilxsimmittco on Bums and SiirKie.it Infeetions of the Com- 
mittee on JItslical llcscnfch 

The folhiHiriK s<ili.'f,ince>c were NsNsI tannic acid Mdtitrori, tnnriie field in 
Irajjaeaiiili jcll>. conimotvial Innnie ncid jelly (Aniertiinl, i>etrnl.ilum paiize, 
two kinds of oartKiwn\ ointment, inhiemi oil and aluminum monostearufe 
prejiaratioji. pnifl.itinc ilib.vdrochloride, Jtiod.ijie ojiitnicnt, and ll.t drosiiljihosol 
solution 

The espcrinuMitai nnfhod s»as that preM‘o«sJ;i rmjdojoii lij two of us in 
tinestiK-itinK the cfTici of n iiunil>cr of ainnls on the hr.ilinK of cutaneous 
wounds.* This proctdiirc wascsM-ntialh that of Carnd and Hartman * I'suall.i, 
ciich suh'iinwo was fisted on Iwelic piiinca pifri I'lidcr ether anestbesj.i, the 
niKlomeij was shased. jiicp.inHl with an nntisi,'ptic solution (lic\vl-c!iloro-in- 
crtsol) and two circular cutaneous defects were m.ulc, one hems? on each side of 
the inidliiie The ssound on the animars left was used os the test wound and the 
other sorted as u control The wounds were approsimotel.v the same size and 
wtie twiialJy ahoiit the wzc af it dime (Fiff 1) The defects were outlined on 
sterile cellophane to record the size, after which the material to he tested was 
placed on the appni]inatc wound. Sterile cauze ilri-s.Mnirs were placed on each 
wound ami held with ndhesne tape which passed uitireh around the animal’s 
body. The dressinsrs "ere rhanped cserj- two days until both wounds were 
healed At each dn-ssin^, tniciRKs of tlie wound areas were made and more 
of the test substance was applictl The celiophane tracings were transferred 
to white paper for a pennaneul record (ITg. 2). 
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A lyjiical cxin'riniciit on t»cl\e miiinaN is rojiirsi'nlisl Ii\ tiif results oli* 
taiucd l<v' Uie nf S ^n•r cent taniiir ncici Mjhifiou (Tiihle I). It is seen 

that in no mstaiipo <1i<l (lie uouinl tniil«l with (he lest solution do heller than 
the contrt'l, and in entht of the ten niiimals wlw survi\ecl. there was delay in 
healiiiK of the triMted side Prnm this, it is e«nelu<l(sl that the solution is 
inhUhtory t« wound healin'.; and m the siinmiary eulumn in Table III, lids effect 
is indienled. 



rie 1 — Frtxhlx ins<l« cutout vouna* r>n the ab-lomlnal «<ttl of the Kulnxii ptz. the exnd [mental 
fubetanec will b<* aepll«<l to the wound on the animal ■ left 
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Fig 2 — Traclnge showing r-ite ol healing In a Dpical experiment hjaroxulphosol Wee applied to 
the wound on the left at each ilre«alnr Note Chat the control wound healed flr<t 

A second ttpical oNpcnmcnt ls illustrated m Table 11 In eisbt, or two- 
thirds, of the anutijils treated b.t the application of hydiosulphobol solution, at 
least one more dressing w ns ncc cssarj on the treated side and it is concluded that 
the material is modcratch inhihitorj" 

COStMFNT ON TIIli Sl'BSTANCth TUhTED 

Since the use of tannie aeid in bums has lallcn into disrepute because of 
the toxic effect on the Iner and the demonstration hy several insestigators that 
there is inhibition of svoiind healing,* • it might seem unnecessary to gh e this 
method further consideration Actually, hmvevcr, the exjieriments on tannic 
acid in tragacunth jellj were earned out in Jlay, 1941, at a time when the 
coagulation method of treatment was being use<I extensively The subsequent 
tests were made to cotifittn the growing suspicion regarding tamiie acid and to 
sliow the value of this simple pilot type of experiment. Since twenty-five of the 
twent}’-oight treated wounds sliowed delay in healing, it is impossible to escape 
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the conclusion that tannic acid is detrimental to wounds. If this esperiment 
had been done years ago, it probably would hare led to an earlier careful scrutiny 
of the tanning method (Fig 3). 

Petrolatum gauze has been used cxtcnsirelr as a dressing for burns, granu- 
lating surfaces, and skin graft donor sites It has been generally assumed that 
it is an inert type of dressing. Often, it is spoken of a.s a control treatment as 
compared with a presumably actire substance. In these experiments, petrolatum 


Table I. Five Pee Cent Tasxic Acid Solution 
(D iTS Keqcikeo fob Healinc) 





nRt'SH nr ai.. • wound iir\uvG .stupii's on iiurnr Ofi-’i 

gauze was coini>aic<l with n dry jrauro dicssing It npiiraicd (o ha\e no effect 
on the time necessary for the IiealiiiR of these small nmincls 

During World War II, the Subcommittee on Hums and Surgical Infections 
of the Committee on Jledieal Itcscarch interested ilsi'lf in a scarcli for better 
ointment bases to be used ns vcliielcs for the sulfonnimdes and penicillin and 
for use os bland dressings or for gaurc impregnation At tlio request of the 
committee, we carried out some tests on a carlwwax base in two combinations 
That referred to in Table III os catbowas A had the following composition- 
eaibowax* 4000, 21 Gm , propylene glycol* 64 5 Qm , methyl cellulose (25 
c p s) 2.5 Gm , Vodol 0 I' (lecithin) 0 25 Gm , and mineral oil, 12 c c. To this 
mixture wa.s added 12 per cent of a lipophilic base consisting of aluminum 
monostearate-mincral oil base containing Tween 60 

Each typo of carbowax ointment tested showed sliglit delay in wound heal- 
ing in one-half of the animals 



Pig 3 — Delaj In Ixallng Jrom «ho ««e of tannic acid Jelly, tba control wound on the animat s 
nght Is healed. 


Another experimental ointment wJuch was studied was that referred to in 
Table III as stearate grease This was a mixture ot mineral oil and aluminum 
monostearate The wounds dressed with this healed in the same time as the 
controls In a senes of twelve animals, stearate grease was ajijilied to one 
wound and carbowax A to tlie othci In one-half of these, the side with stearate 
grease healed first, in four llic rate of hcalmg was the same, and in two tlie 
side with earbowax healed first, indieatmg a slight advantage for the grease. 

During the war, there was a revuval of interest m a group of local antiseptics 
known as animoacndine compounds or flavines. This was particularly true in 
Great Bntain. One group' advised the use of proflavine sulfate for granulating 
areas and burns Other investigators* showed that a 1-1000 solution of pro- 
flavine buffered to a pH of G.2 was harmless when applied to the rabbit's exposed 


_ ’The earbowax and p 
Carbide and Carbon Compa 
paoy and waa said to consis 
S'¥«o\, and dlsimed water 


>ylene glycol were obtained by the c 
Carbowa* B was an ointment prep^...,, n.,aiiin i-om- 

' earbowax dOOft. carbowax 1500, glyceryl monoatearate. propylene 
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brain tissue. (In the same experiment, acriflarinc in that concentration pro- 
duced tissue damag^e) ProflaMne dihydrocbloride* was applied to the test 
wound in twehc of our animals The control uound healed first in so^cn 
animals, indicating a slightli' inhibitorj- effect of the test solution. 

From time to time, there has been intenst in the role of sulfur in wound 
healing In 1930, Reimann published a paper entitled “Use and Reasons for 
the Use of Thioeresol to Stimulate ■Wound Healing."" In this article he stated. 
The natural! j’ occurring chemical radical -SH which stimulates mitosis has been 
discosered. Advantage is taken of the clicmioal group su!ph\dr>l to stimulate 
the healing of wounds ” It is notable that neither of the two wounds described 
m the communication were entirely healed at the time of the report. Further 
favorable comment followed** Then there were several papers" " reeommeud- 
ing the use of a proprietary* preparation, hydrosulphosol, which contains the 
-SII radical (sulphydryl) A critical review of these three papers leaies one 
imeominced that the solution actually had a beneficial effect on the bums 
Tissue culture studies by Salle and Korzeno^sky" showed that chicken heart 
cultures in contact with the material faded to grow unless the Jiyiii-osiilphesol 
was diluted 1 :S0. With seventy -two hours contact, it was necessary for the dilu- 
tion to be increased to 1 400 before there was growth of the culture 



When hydrosulpliosol was testcil on the guinea jug wounds, there was 
delay in healing m two-thirds of the animals (Tahic 11 and Fig 4). In no 
instance did the treated side heal before the eontrol «<lc The conclusion was 
that the material sras moderately inhibitory to wound healing 

About three years ago, several lay publications contained some accounts 
of a preparation known as hiodyne ointment, and it was alleged that there was 
remarkable rapidity of healing when the siibstamc was applied to hums"'" 
Shortiv aftenvanl, Hirelifeld, Pilling, and Jlaun'’ tesjwl bj^yne on dermatome 
graft donor sites on human beings and experimental animals The control 
wounds were covered with petrolatum gaiire. They found no evidence that 
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biodync accelerated the licaling proocss. Current ad\ertising states that the 
ointment embodies the property of •‘aceeleration of rate of healing: and cpitheliza- 
tion ” 

In our experiments, the control wound was healed before the wound treated 
with hiodyne in one-half of the scries Twice the treated wound healed first; 
in the remaining fo\>r mumaU both wounds lienlcd on the s,uwe day. 


SUMSIARY 

A number of suKstances which have been suggested or recommended for the 
treatment of burns ha\o been applied loeally to small wounds in guinea pigs 
and the boaling time compared with that of control wounds in tlic same animal 
which were treated with drj* gauze. Tannic acid in solution and in jellies 
caused a marked delay in healing Proflavine dihydrochlonde (1 1000) and 
hydrosulphosol were moderately inhibitory Bioilync ointment and two kinds 
of carbowax base gave slight delay in onc-half the animals Wounds dre.ssed 
with petrolatum gauze and a stearate grease healed in the same time as the 
controls. 
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THE THEAT-MENT Ot' HEDSOItES IX PAKAPLEOIC PATIENTS 

M v.i(m S I'HrKJi in, ^If uictL f'oKi-s, Arjiv or the 

United 

iFfom thr Sn-tion on rUul,<- !t<trtnrg of Hr ittott ilrmnruil //otfifnf, Wi«m. Jn ) 

U NTIL xprj' recently the netnc surpcnl treatment of bedsores, especially 
those in paraljred patients, not only lias Ikth nepleeteil but condemned 
Miinro' in an eseelJent resume of the care of spinal cord injuries published in 
HHfi adviseil nsainst any form of MirRieal Interference. The literature is replete 
with injunetiotis rejjnnlint’ the pre\entioii of !ie<lsorcs, with multiple recipes for 
salves, ointments, and local appUcations. a myriad of beds including sawdust, 
water, air mallress, as well ns plaster casts, frames, and su-spension apparatus 
have l>een ad\iieated Ercept for Dans* nlioadsised the replacement of atrophic 
sears rvsiiltui^r from bedsores by moans of plastic proeedims thus ciring padding 
to Iwny prommenet's, no odvoeate for the .surgical treatment of the ulcerated 
lesion had come forth until reimris of the treatment of paraplegic patients in 
World War II were announced * * 

As one of the ccnter> for treatment of spinal cord injuries n'quiriag the 
gruii[> coiisiiltnlion of neumsurgeon, urologLt, physical therapist, orthopedist 
nnd jilastie surgeon, wo wci\‘ confronted with approsimately 200 ulcers in 
nppniximately fifty patients Traditional passne therapy was continued until, 
in iin otheniLM* henlthi patient, a large ulecr exposing the entire vacruia caused 
a sis'ondary' o<tr<iinycIiti.s and finally a Itacillm proltus septicemia Although 
mas.snc penicillin therapy was instituted immediately and surgical attempts 
to control the infietion were made, the patient died. At this iioint a critical 
stinej of the si>ontancous healing and the results of our pas:»i\c treatment 
])ointe<l to (ho necessity for n more dynamic opprsuch 

Lewis* has shown tliat ischemia of sis to twclsc hours damages the sldn; 
continuous ischeniM for twenty-four to forty-eight hours or frequenlly shorter 
periods results in necrosis of (he skin. Relief of ischemia, if not prolonged, is 
followed by a iraetnc hyperemia which flashes out the injurious metabobtes and 
restores the tissue if the relief inlenal is long enough Jlorcoier, Leiris and 
others hase shown that in normal imlisiduals a pressure of 50 to 60 nun. of 
mercury is sufficient to arrest the Woml flow to the skin In the norma] individual 
muscular tone and firm subcutaneous tissue interpose a padding between the 
arterial supply and the pres-sHre points, permitting a mote diffuse spread of 
pressure. Renioial of these interpoong factors would permit a visehke oblitera- 
tion of the sesscls between the skeleton and the point ot pressure Lessening of 
the padduig between the nonrcsistent hard surface and the bony prominence 
through disuse atrophy, as well as by alteration of the skin and tissues by hypo- 
protcinemia, causes a lighter tourniquet around an area of skin, augments the 
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constricting pressure, and obliterates the local eitculation. In paraplegic 
patients lessening of tlie padding between the skin and the bone, not only by 
disuse atrophy but through the loss of subcutaneous fat due to general debility, 
alteration of the elasticity of the tissue by absence of muscular tone, and hypo- 
proteinemic edema, reduces the normal buffering effect, and pressure is placed 
directly upon the local blood \essels permitting arrest of the blood flow and 
ischemia. Jloreover, the disuse of the legs and hips results in a decreased blood 
supply to this area, resulting in atrophy of tissue and an obvious impairment 
in healing 

Esperimentallj’, hou ever, local reflex tests of the circulation on all of our 
patients showed good results with histamine and scratch Compared with normal 
skin above the line of the cord lesion the lower extremities showed an equal 
timed response to the histamine flare and wheel as well as the tache test, gmng 
evidence of good local circulation Except for the reduction of the blood supply 
and the anesthesia in these paralyzed individuals, we found no contraindications 
for operating other than those found in sj-mpathectomized limbs In the treat- 
ment of severely injured extremities and m postirradiation defects, wc had noted 
the improved circulation developed by rotating, tubed, or pedicle flaps and felt 
that, with a minimum of trauma, surgical closure of these defects could be carried 
out. 

Clinically, three types of onset of the decubitus ulcers have been noted in 
the group of patients under study The first and most common after slight 
trauma in well-nourished indirndtials showed a purplish discoloration of the 
skin followed by swelling, a gradual change in color to normal, and later a small 
central necrotic area. A second type usually seen after prolonged trauma in well- 
nourished indniduals had its onset m \csiculation followed by epidermal 
necrosis, leaving nonhealing, shallow ulcerations with piled up hyperkeratotie 
borders, which showed no change for periods of months The third type found 
in debilitated patients showed immediate blanching, followed bj massive necrosis 
and slough invading deeply into the Iksue spaces Ilopcntcd insult or infection 
will permit the formation of the usual cxtcnsi\e, uiidcimining advancing ulcer 

The majority of patients received their initial bedsores in some period 
lieforc or during evacuation while llicj lay for hours without turning How- 
ever, despite the most exacting nursing can? wc have observed bedsores arise 
almost spontaneously m patients who are debilitated markedly and .show a de- 
pleted protein level Unless Ihcir protein level is kept very high, the slightest 
trauma, ovormassage, or loo intensive local heliotherapy can result in iileernlion 
The average patient under our care had lost from 20 to ,10 pounds, had no 
appetite, and their already deplcletl protein reserves were gradually draining 
from uleerntion.s. As anorexia was eomninii and high jirotein, high caloric diets 
of little value unless they were ingesteil. ixs-otirse was made to intravenous 
protein hydroljsatcs. plasma, and bloml as well as interval oral amino acids 
As shown Ivy itnlhoUand,’ many uWers liealesl spontaneouslv and most of them 
diminishcil inarke<lly in sire as soon ns the negative nitrogen balnnoe was 
compensated. Extra v itnmins were given with emphasis on vitamins It an<l C. 
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and the time-honored preprandial insulin. 5 to 10 iinits, was given to those -wit 
intractable anorexia resnlting in a rather marked improvement in appeti! 
and a consequent rise in body weight and scrum protein. As the blood suppi 
of the surrounding area appeared inadequate for the disposal of dead tissue, a 
sloughs were removed surgically. I^cal dressings of tyrothricin on £u 
mesh gauze were allowed to dry in place and mechanic's waste used for pressut 
dressings. 5Iany of the ulcers, especially those around the groin, were expose 
to the air for prolonged periods to permit drying At no tune were confinnou 
wet dressings, which macerate the skin, or ointments used. The tendency o 
the ulcers to undermine and form deep extensive sacculations between tissu 
space.s was most frequent over the sacrum and trochanters. In several cases th 
lining of the sac nas attached to the penosleum and almost completely encirclec 
the bone These were mechanically cleaned with irrigations of hydrogen perosid' 
and saline and packed with tyrolhriem-impregnated fine mesh gauze. It wa 
found impracticable to attempt sterilization of the ulcer, and clinical ciidence: 
of clean mai^dns and aliscnco of signs of Inflammation were used to determim 
the appropriate time for surger?'. Xonctheless, bacterioloiric studies of many o 
the ulcers were made to be certain that any specific therapy could be ioslilutei 
at once Elevated temperature, urinary sepsis, and gross infection were tiw 
only contraindications to operation Emaciated patients were prepared h.\ 
multiple transfusions, plasma infusions, and other intravenous medicatiotis 
These patients despite a very high protein intake sho«ed evidence of a negatiie 
nitrogen balance because of the marked loss through drainage from the dressings, 
and it was thought advisable to institute surgerv- os soon ns feasible 

The choice of the tjTie of sui^ical interrenlion was dependent upon the In- 
dividual ease Split-thickness skin grafts (.012 to 018 inch) were used to cover 
extensive sacral ulcers draining large amounts of protem in debilitated patients 
as a temporarv' e.xpedienf Skm grafts were also used to close superficial 
epidermal necroses over w ell-padded areas Se\ eral hyperkeratotic lesions on the 
buttock were similarly excised and grafted. 

Penetrating ulcers forming saclikc projections vastly larger than the cv- 
tenial orifice were carefully dissected cn bloc The e.xcision was carried out 
by sharp dissection without entering into the grossly contaminated sac Any 
break m technique called for discarding the contaminated instrument or glo'c. 
In sev eral cases the bare bone was exposed and ev ery attempt n as made to remo' c 
the sac lining completely, thou^ the temptation was very great to curette the 
surface and leave the bone covering intact Although microscopic examination'' 
of the lining revealed cpithehalization for only a few centimeters or less directly 
under the external opening, it was felt that the blood supply was insufficient to 
cope with even the slightest amount of contaminated tLxsue left behind, and the 
entire scar tissue was removed. 

The closure of the external defect was dependent upon the position of the 
lesion, the laxity of the tissue, and the presence of other bedsores Direct 
primary appro.ximation was earned out onlj when layers of fascia could easily ^ 
brought together to take tendon off the skin and wide undermining permitted 
easy closure without tension This was possible only in lesions of the anfenor- 
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superior spine area and the small but deeplj imasne gluteal ulcers. Larger 
gluteal ulcerations and smaller trochanteric lesions were closed by advancement 
flaps or swinging flaps with marked undermining and careful approximation of 
the subcutaneous layers Thick rotation flaps either .singlj or double were used 
for closure of the larger defects o\er the trochanters, the Raenini, and the ischial 
spines JIarked undermining usuallj' lessened the original defect and in the 
majoritj of cases the donor site could be closed bj primarj suture. Howevei, 
when any evidence of tension presented, the donor site was closed with a thick 
split-thickness graft 



Tcchiue.tlly. meticuhnis r.sn- was iimsI in handling the fla|'s to amid undue 
Iniuma rim- tissue hooks were iiwd lliroiighont: mosquito clamps ainl hot 
packs were nse«l for lictnosta-sts and onlj the finest cotton .sutures for ties and 
cliKiire In the earlier o.ssi*s Milfadiarinc was dustcl into tlic wound, hut l.stcr 
a solution of penicillin was instilhsl after lieniostasis was comidcfid, the wound 
irriealcsl, and the siitur«*s n’.nlj for tsine After a few Acrnmas in the larger 
wounds it Kvame n practice to insert A thin halMniie drain through a slab wound 
to aid the nmo\nl of sr^nini and Moml upon the application of a large pn-ssun- 
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dressing of mechanic’s waste held in place by elastoplast adhesive or elastic 
bandage. This drain ^\as removed in twenty-four hours Replacement of blood 
loss was carried out by transfusion dnrins or immediately after the operation 
Penicillin was adminktered twenty-four hours prior to the operation and con- 
tinued systematically for seven to ten days when the sutures w ere removed and 
collodion or adhesjvc bridges used to support the edges Turning was carried 
out at threc-hour intervals but the operative sites, although well padded with 
mechanic’s waste pressure dressings, were spared. As shown by the examples 
in Fig. 1, allowing the skin sutures to remain for any period over a week resulted 
in crossliatching and scarring Nonetheless, because of the tendency toward 
delayed tissue repair and the possibility of wound separation, it was thought 
advisable to forego cosmetic perfection and tend toward a stable wound. 



Immediately after hearing of the excellent work of Gibbon and Freeman,’ a 
few multiple rotating flap operations entailing a divsrclion of the entire lumbar 
sacral and upper gluteal region were done, hut the vast evtent of the dissection 
and the blood loss in already debilitated patients jiersuaded us to return to 
single rotating flaps Croce’s* operation, similar in extent, also entails a 
midline scar directly over the lumbar and saeral spines which it is fdt will c 
subject to later trauma In some of the better nourished patients who have 
thin adherent sears, excision of the sacral and trochanteric areas have >eeu 
earned out and flaps used for replacement as suggested by Dads ’ Alter four 
teen days light massage was given under the direct supervision of the surgeon 
to loosen the wonud, mobilize the sear, and increase the local nutrition. At no 
time was heliotherapy administered locally. 
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In only three out of fifty eases were there reeurrenees of bedsores. Two 
patients ^sith well-healed, fiaps owr the ischial tuberosities insisted upon sittin? 
through dinner and a long show lasting eight hours noth resultant uleerations 
directly over the fiap. A third patient with a healed thick skin graft oier the 
sacrum blatantlj' refused either (o eat or to get oft his back. The constant 
pressure, plus urinarj" sepsis, permitted the skin graft to vanish in less than two 
weeks A review of these three patients revealed that in the first two the protein 
levels, although high after preliminar>' treatment, had been allo^\e(l to fall 
from 8 and 7 6 mg, respectively, to 6.3 and 5 7 milligrams The third pa- 
tient’s protein level had never gone aboie 58 mg and was definitely on the 
downgrade A checkup on the rest of the operative patients showed an increase 
in protein level rather than a decrease, and, although seseral others had attended 
the dinner and a show for so prolonged a period, only those tw o w ith a diminished 
protein level liad a recurrence The operative procedures arc prolonged and 
tedious, but the results obtained, the improvement of general health, and the 
restoration of ambulation in wheel chair, crutches, or braces, as well as the fre- 
fiuent dischorge of these patients to their homes without the need of constant 
dressings and drainage, have paid dividends We no longer watch, over a period 
of six months or a jear, for the slow spontaneous healing of ulcers which result 
in tissue-paper thin scars easily traumatized 

Tie youtJi and excellent health of the patients prior to Injury have tiemen- 
dously influenced our results, Imt a dynamic approach to the problem of bed- 
sores even in the aged should show returns in longevity and general improiement 
It must be emphasized, however, (hat this regime could not ha\e been carried 
out without the cooperation of an interested and aggressive urotogLst” and on 
indefatigable staff of nurses and dictiticians. 


SOtlMART 

A review of 200 bedsores in fifty paraplegic patients rc\ ealed that simple 
operative procedures could be earned out successfully to close the defects if 
plasma protein levels were raised to and maintained at normal 
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gall bladder is even greater than the hgnres indicate One can say with some 
assurance that in the presence of a temperatnre over 102° F and white blood 
count over 15,000 there is at least an even chance that one will find a severe 
acute cholecystitis and often actual gangrene However, the converse of this 
statement is not necessarily true, for in a previous study in this hospital, 
Touroff* has sho'wn that many acutely inflamed gall bladders, especially when 
subsiding, will have few or no clinical manifestations 

Operation . — In general, so-called early operation was performed on these 
patients Early operation is an indefinite term, used here to mean operation 
witliin one to three days after admission Since the majority of patients had 
been ill for an additional one to three days prior to admission, it follows that 
operation was performed in from two to six daj's after the onset of the illness. 
Many were operated upon the first hospital day, there being being onlj’ enough 
delay to confirm the diagnosis and prepare the patient adequately for surgery 
In a few cases, operation was delayed several days to a week or more, usually 
because the diagnosis was not certain and conservative therapy was deemed 
wiser 

Of the 109 patients subjected to operation, nincty-six had a cholecystectomy 
and thirteen a eholecyslostomy Cholecystostomy was done only in severely ill 
and aged patients Five of these patients were jaundiced, two had perforations 
of the gall bladder mtli a bile peritonitLs. two others had gangrenous gall blad- 
ders, and the reniaiti<ler were aculelj ill with associated degencrathe diseases 
In this group of thirteen patients there were two deaths. One of these occurred 
in a 67-5ear-old patient with diabetes who had a perforated gall bladder with 
peritonitis, and who developed a hemiplegia three days postoperatively; the other 
was in a 68-ycar-old woman with marked jaundice, in poor general condition, 
who died on the operating table This high mortality is indicative of the ex- 
tremely serious condition of these patients, rather than the danger of the op- 
erative procedure It is occasionally slated that cholecystostomy has as high or 
higher mortality than cholecj’stectomy but cholecystostomy is done onlj* on the 
poor-risk patients, on whom any operative procedure will produce a high mortal- 
ity. 

Of the eleven patients who survived after cholecystostomy, one had a partial 
choleej-stectomy by sloughing portions of a gangrenous gall bladder following 
operation, two retumed within one year for cholecystectomy, the remaining 
eight patients have remained well to date This observation is in accord %vith 
Elliason and Stevens,’ who reported that following cholecystostomy for acute 
cholecystitis. 84 per cent of patients remained well. While cholecystostomy is 
not the procedure of choice for acute cholecystitis, it has definite indications 
and is often followed by good results. 

Cholecystectomy was performed in ninety-six patients in this series. Drain- 
age to Morison’s pouch was used routinely in all cases In seven of these eases 
a choledochostomy was performed Five of these patients who were jaundiced 
will be considered separately. In the remaining two patients who were not 
wterie, the ducts were dilated, one caused by a palpable stone, and in the other 
nothing was found to account for the dilatation. In this group of ninety-six 
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cases in which the stones arc not impacted or the occasional ease of noncalciilous 
gangrenous cholecystitis. In this connection, Colp and Donbilet^ • and oth- 
ers®-’® lia\e drawn attention to the clinical significance of pancreatic reflux. 
Thej have reported cases of acute noncalculous cholecystitis which were prob- 
ably due to the necrotizing effect of an actiTated pancreatic icflux. 

Jaiindice . — The clinical significance of jaundice in acute cholecystitis was 
one of the prime objects of this study. In reviewing the cases it was not always 
easy' to decide just what constituted jaundice. In those eases in which there was 
a definite discoloration in tlie skin and mucous membranes, laboratory results 
were usually confirmatory and there was no question as to the jaundice How- 
ever, some patients had an increase in icterus indcv, without bile in the urine, 
whereas others had detectable bilirubin in the urine, without an elevated icterus 
index It was found that a number of patients showed the transient presence 
of bilirubin m the urnio one or two days postoporatively , w-ith prompt disap- 
pearance thereafter Therefore, the criterion which 'vas established for jaundice 
was an icterus index of 10 or more, together with bilirubin in the urine, and 
with or \vithout visible ictcros in the sktn and mucous membranes In this way, 
SIX patients who had icterus indices ranging from 10 to 15, hut without bile pig- 
ment in the urine, were omitted from consideration, and two with bile in the 
urine on a single determination but no elevation of icterus index or clinical 
jaundice were also omitted It was felt that possible errors in laboratory work 
would be overcome by these standards 

Nineteen patients in this series fulfilled the critonon of jaundice at the time 
of operation This was an incidence of 17 per cent Six of these patients, or 
approximately one-third, had a previous history of jaundice, and the remainder 
were jaundiced for the first time The ages of the patients \aried from 32 to 
72 years, with a mean of 56, which is somew-hat higher than the average for 
acute cholecystitis in general The duration of dyspepsia or colic prior to the 
attack for which the patient was admitted was very variable and there was no 
apparent correlation between duration of symptoms and jaundice. However, 
the majority of the patients had had symptoms for less than four years. 

A comparison was made between the ebmeal and laboratory findings in these 
jaundiced patients with.thosc found in the group as a whole. 
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Reference to Table HI shows that palpable gall bladders were present in 
almost one-balf the jaundiced patients, and more than twice ax frequently as in 
the nonjaundiced Similarly, the ratio of i>alpablc livers was 31 to 19 per cent 
respectively. 

There was no significant characteristic to the temperature or white count. 
RlcNcn of the patients had a temperalwre of less than 102® F,, and eight were 
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recurrence of colic and jaundica within one and one-half years, and they were 
reoperated upon and the common ducts explored In one of these patients, 
stones were found in the common duct and removed In the other, the common 
duct was enlarged, but no stones were present. Both of these patients made an 
excellent recovery and have Temained well since operation. 

From these eases one can deduce that jaundice plus dilatation of the common 
duet demands exploration of the duct, since stones were found in fi\e out of six 
such instances However, jaundice, alone, in the presence of a normal common 
duct, is not an absolute indication. These patients are relieved of their jaundice 
following simple removal (or sometimes only drainage) of the gall bladder. 
In a small proportion (two out of ten) one can expect recurrence of jaundice 
and the necessity of a secondary operation However, in the majority of cases 
they will remain sjTnptom-free Unfortunately, it cannot be predicted, at the 
time of the initial exploration, in which group the patients will fall, and it 
becomes a matter of judgment in deciding upon the procedure In those cases in 
which the jaundice subsequently disappears without choledoehotomy, one may 
ascribe the jaundice to small, noupalpable stones which were passed spon- 
taneously, to inflammatorj' edema around the duct which subsided, or to spasm 
of the sphincter mechanism incident to the acute cholecystitis 

Fclloiv-up — Among the 109 patients in this senes, there was a total of four 
postoperative deaths, or a mortality of less than 4 per cent Tlie remaining 105 
patients were followed for a period of one to six jears. Adequate follow-ups 
were obtained in eighty-five cases, and in twenty there w-as no adequate follow- 
up. The results of treatment were arbitrarily divided into three groups — very 
good, fairly good, and poor Seventy patients had lerj’ good results, meaning 
that they were symptom-free Nine patients had fairly good results, signifying 
relief of pain, but persistence of some indigestion In six eases the results were 
classed as poor, because of persistence of pain as well as indigestion There were 
only three cases of noncalculus cholecystitis in this series, and among these the 
follow-up disclosed a poor result in one patient and a fair result in another. 
This Ls too small a group from which to draw conclusions. However, it has 
been observed repeatedly that patients undergoing cholecystectomy for non- 
calculus cholecystitis are especially prone to certain postoperative complaints 
which constitute the “post-cholecystectomj- sjuidrome Some of these sj-mp- 
toms may have been due to a primarj dj-skincsia of the .sphincter mechanism,*’ 
and, therefore, the removal of the gall bladder dwl not eradicate the major 
pathologj-, hence the higher incidence of postchoiccjstcctomy symptoms m cases 
of noncaleulus cholecystitis 

SU>131ART 

1. In a study of 109 cases of acute cholecj-stitis, there was frequent cor- 
relation between the severity of iuflammattory ptoccs-s in the gall bladder and the 
temperature and white count. "Where the temperature was over 102'’ F. and 
the white blood count was over 15,000, the gall bladder was gangrenous in at 
least one-half the cases. 
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2. Cholecvstectomy is the procedare of choice for acute cholecystitis, but 
evea when cholecj’stostomj was done, the majority of patients remained srmp- 
tom-free without any further surpcry. 

3 Stones were found in 97 per cent of arute eholecj-stitis. 

4. Of the acutely mflametl gall bladders, 20 per cent were jrangrenous 
Gangrenous gall bladders had higher incidence (59 per cent as compare*] to 
2S per cent) of positive bile cultures than nongangrenous, bnt the proportion of 
B. coli onranisnis was approximately the same (69 per cent sersus 63 per cent). 
B coh may lie a secondars* invader in the Inmen of an inflamed gall bladder. 

3 Gangrene of the gall bladder in some eases U dne to obstruction of the 
cystic duct bs stone, causing increased tension within the lumen, and inter- 
ference with \cnoiLS return. Xonealeulus gangrene may be due to tbe necrotiz 
ing effect of an activated pancreatic reflm. 

6 Of the aente cholecystitis cases, 17 per cent of the patients were jaun- 
diced The gall bladder and User were enlarged more frequently in the^e eases 
than in simple acute choices slitis. Ilowcvep, there was no eonclasire evid^nee 
that hepatitis was a constant accompaniment of eholecj’stitis. 

7. Jaundice plus a thlaled common duct demands exploration of the duct 
becau.se stones «ere usually fomi<l, even If not felt However, jaundice without 
duct dilatation disappeared after simple operation on the gall bladder. In only 
two out of ten ca.scs was there recurrence of jaundice necessitating a secondary 
operation Onij one of these patients had stones in the potnmon duet, the other 
having an enlarged duct without stones 

8 Persistence of dyspepsia after cholecystectomy may be due to a dyskinesia 
of the sphincter mechanism. 
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INTRATHECAL PENICILLIN IN BACTERIAL JIENINGITIS 


Robert G Livingstonk, 1I.D, Boston. Mass, and 
John E Lfach, M D , Nk\v York, N Y 

(From the Head ami Nech DepartmeTit anA the Department of iledtctne of the Memorial 
Uoiptlal, A>k. Toik, A T ) 

R eported experiences with the intrathecal adtuniistration of penicillin 
in bacteiial meningitis are currently of considerable interest Thus used 
penicillin has given promise of acting m many instances as a reasonably safe 
and effective therapeutic agent, but nevertheless by this route it has also led 
in certain cases to failures and to complications ot such nature that the tenta- 
tive recommendations usually made for its administration have not been gen- 
eraUy accepted A successful experience with penicillin administered intra- 
thecally in large doses m bacterial meningitis prompts the following reports 
and comments 

CLINICAL REPOItTS 

Streptococcal meningitis developed as an acute postoperative complication 
in two patients recently subjected to radical sui^lcal procedures on the head 
and neck service of the Jlcmonal Hospital 

A clinical diagnosis of meningitis was made first in one patient on the 
eighth day following excision of recurrent carcinoma within the nasal cavity. 
Confirmatory evidence was afforded when cerebrospinal fluid obtained by 
lumbar puncture was shown to contain Streptococcus ttridans in pure culture 
Treatment by orally given sulfonamides and by intramuscularly administered 
penicillin in the usually recommended doses was immediately instituted Clin- 
ical response was prompt and striking, but because of recurrent positive cere- 
brospinal fluid cultures direct instillation of penicillin into the subarachnoid 
space seemed indicated By lumbar puncture, five daily doses of 100,000 units 
of sodium penicillin dissolved in 5 cc. of cerebrospinal fluid were administered 
intrathecally No- untoward effects, with the possible exception of generalized 
convulsions of undetermined ongin following the fourth and fifth injections, 
were observed The patient was dischai^d home as cured fourteen dajs after 
the institution of intrathecally administered penicillin. 

A more extensive procednre, involving excision of the right maxilla and 
exenteration of the right orbit, was associated in the other patient with inad- 
vertent puncture into the subarachnoid space. A gauze pack moistened with 
penieillm solution was applied 1o the wound, and treatment by whole blood 
transfusion, intravenously given sulfonamides, and intramuscularly administered 
i>enicillm was ordered By the third postoperative day unmistakable clinical 
signs of meningeal infection developed Lumbar puncture was promptly per- 
formed, and turbid cerebrospinal fluid which clotted readily was obtained under 
an ahn ormally elevated pressure Through the same needle .'>0,000 units of 
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sodium penicillin freshly dissolved in 5 te. of normal saline solution was at once 
instilled into the subarachnoid space Initial cultures yielded a pure Rrowth of 
Slrcptococats hfmohjiicxts (group JV). Clinical response again was prompt, 
and after one week of uneventful daily treatment by this route the intrathecal 
administration of penicillin was discontiimcd. The patient has since then re- 
mained essentially well. 

More detailed information concerning these patients is piesented in the ac- 
eompanjing case reports 

C\SF Rf.l’OBTS 

C\sr 1. — Tlie pntipot was a nhite woman 59 years of age who was a43mitteil to the 
Ii 0 “pital on D)**. 19, 1913, bwau'c of lecurrent epidermoid carcinoma within the nasal canty 
.Mmo<t two yenrs previously the cartiUginous part of the lower two thirds of the no<e had 
been excised, the na«al septum and a large portion of the upper plate of ths hard palate 
had been rrmorcil, nnd the anleroiucdial half of the right maxilla hail been resected. Wide 
excision of the nrea of recurrent disease was eamod out nniler inimrcnous sodium pcntothal 
anesthesia on Dee. 21, During Ibis proceduie tho cribriform plate of the ethmoid bone 

was exposed, and curettage of the ethmoid and sphenoid sinuses was perfonncil A gauze 
pack moistened with tuxlium pcnteiHin solgtion was applied to the surface of the wound 

The immediate postoperative course (Fig. I) was nuerriitful until a serers froatsJ 
headarhe derelopeal on the erening of Ibe third day. The following inorBing the pstiest 
was found moaning and thrashing about noicntly in Ud, completely disoriented and naeo- 
operstiee. The tempemturo wa* 102* F., and the blood pressure was J60/70. The wamid 
marpn* were re<ldeneJ, and both malar areas were elightly ailematous. Tliere was so saehsi 
rigidity All atHlorainal rellexe*, except for a IraasieDt reaction in the right upper quadrant, 
were absent The deep tendon reflexes were byperactiTe but equal bilaterally An eqairoeil 
right Dalnnski response was obtained. Doentgenegnphie eiammstion of the chest showed 
no reteraot abnonnalitiea. 

A lentatire diagnosis of encephalitis, attributed to retrograde extension of *eptie thron 
bosis from the opemtire site, was made Solfathisaole was pren by mouth lo an initial 
dose of 2 Om and a maintenance do<e of 1 Cm. every four hours, and sodium penicillin 
was pven intramuscularly in doses of 30,000 niuta every three honrs. Within a few hours 
the patient was cooperative and well oriented, but she continued to coiuplnin of persistent 
frontal headache Tho fever slowly «obsi<leJ, and enifndinzme was given in place of sulfa 
thiatole. 

On tlie seicnth day the temperature rose to 103* F, and the blood pressure wns found 
(0 be 220/120 Xo loealixiog neurologic signs were present Lumbar puncture irss per 
formed, nnd clear, colorless fluid ender a pressure of 250 Bini of water was obtained There 
was DO evidence of lumbar block QnaDtitativo cell counts were not obtained, but micro 
seopic examination of the uncentnfqged fluid showed 22 polymorphonuclear cells per high 
power ficM A ilifTerential white blood cell count showed 90 per cent polymorplionuclear 
cells, 3 per cent monocytes, and 7 per cent small lymphocytes. Tlie temperature twenty four 
hours later vvas ini’ F., and the blood pre««nr« was 150/70 ."light nuchal rigidity was 
present, ami a positive Kenug’a sign was found. There was a Dabioski response on the 
right side A second lumbar puncture was performed, and slightly cloudy fluid under a 
pressure of 300 mm of water was obtained. Cnltorea of the previously withdrawn flunl showed 
a pure, heavy growth of Str virvdanr The dose of sodinm psnicilLn was increased to 50,000 
units every four hours 

The signs of meningeal imtation largely disappeared i,y the ninth day The tempera 
tnre was F, snd the blood pressure was 118^0 A number of transfusions of whole 

blood were given, snd continned improvement was note.) cLnically m the ensuing seven 
days. The differential white blood eell count at the end of this lime showed S3 per cent 
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polymorphoDUclenr celN, 1 per cent monocjtc^, and 14 per cent email lymphocytes Adequate 
blood and cerebrospinal fluid concentrations of anlfonamide had apparently been attained. 
Roentgcno^spbic esainmniion of the •hull ehoned gencralired cloudioe's of the ainnscs 
and localized areas of bone destruction, presumably postoperalisc, in the nasal and ethmoid 
refions 
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An episode of nausea and Toouting suddenly occurred on the eighteenth day, and the 
patient again complained, of persistent frontal headache The nound surface vra» clean and 
covered willi healthy granulation tissue Jlild bilateral papilledema with blurring of the 
nasal fields and with some tortuosity of the veins was noted. On the twenty third day lan- 
thochromic cerebrospinal fluid under a pressuie of 3C0 mm of water was obtained by lumbar 
puncture. Microscopic examination of an nneentnfuged specimen showed 6 polymorphonuclear 
cells per high power field and l^tiO polymorphodcctear cells per cubic millimeter. No assays 
of the penicillin levels in the cerebrospinal fluid were made, and no determinations of the 
sensitivity of the infecting organisms to peninUin were carried out. An attempt was made 
to maintain adequate sulfonamide levels by adnuaisteripg sodium sulfadiazine intravcDously 
m doses of 2 5 Cm tmee daily. 
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sodium penicillin freshly dissohed in 5 cc. of normal saline solution was at once 
instilled into tlie suliaraehnoid space. Initial cultures sielded a pure prowth of 
Streptococcus /ifiiiofyficiu (irroup A). Clinical response again was prompt, 
and after one week of uuc\cntful daily treatment hy this route the intrathecal 
ndminustration of penicillin was disenntintied. The patient has since then re- 
mained essentially well. 

More detailed information coneeminp these patients is presented in the ac- 
eompnnyiii'; case reports 


KFISMITS 

Casf 1 — The fiMienf wsa tt wliite woman 30 year# of sse who wm titmitteil to the 
liO“(iital on Di-e. 30, 1012. lioeause of tccurreol epulerinoiJ csretnonia within tlie Basil canty 
Almost two jesrj prciiously the cartilagiaous p»tt of the lower two Ihiril* of the DO*e hat 
heen e*ci*eil, the na'-il M-ptum nn-I a Istite portiun of the upper plate of the baol palate 
hail teen remoreil, and the nnteronieilisl half of the tight maiitla hail teen rc*c<teil. Wide 
ercision of the atea of ns-urrent )Ii»en«e wa* earcust oot under iBlrsTcnou* aoJiam pentothal 
ancMheeia on Dee, 21, 1015 Dannc tbi* proee<late the erihriform jl.Tte of the eihmoil bore 
wis expovid, and eurettage of the ethmoid and ephenotl sinu*es wa* Jerforol^l. A g»ut< 
pack moiitened with emlium |<isi<itlin i>olittioo waa applie-J to tJ)« Burfaec of the wooad. 

The immeilmte poitoperatire eout«e (Fig. 1) was Bneieatful until n were froatal 
headache derelopoil on the eteaieg of the third day. The foUowia,: morning the potieeC 
wai found nvoaning anl thrashing al>out Tiotently in 1^1, comi'letely di»ori»nled and oaeo 
opcrelire The letnjsjnture wa* ICP* F, and the Idooil pre*«uro was lC0/*0 The wonni 
marpna were reiM"no<l. end t-jth malar ares* were elighlly ^lemalous There wa* no Boelal 
ripdity All nWoniinal reflexe*, except for n tmnjient reneiien in the right upjcr qaaJrsat, 
were nt«ent Tlie Jeep tenjon reJexe# were bypernetire but equal lilalcrally. An equirocal 
right natiinski rerpouso wan ottsine<l. Iloenigenogmphic examination of the che«t ahnaeJ 
no relerant abnormalities. 

A lentatire Jiagno*is of eacephaliti*, attributed to retrograde extcnsioa of septic throiu 
bo»is from the o|>emfiie site, was made, .^ulfsthiatole was pren by mouth in an initial 
Jo«c of 2 Om. and a maintenance do«e of 1 Cm. every four hour*, and eo-lium penieilha 
wa* gnen intramusciilnrly in <lo«es of 30,000 unit* every Ihreo hour*. Within a few hours 
the patient wa* eoojvraliTe and well oriented, but eho eontinunl to complain of perssteut 
frontal headache. Tlio fever slowly *ii!>*iile"l, and *iilfadmtine wn* given ia place of *ult» 
thiaiole. 

On the stienth day the teniperalure to*c to 103* F., and the blood pressure was fouud 
lo lie 2J0/I20 No localiiiag neurologic signs were pre«ent Lumber puncture wa* per 
formed, and ilenr, colorless flunl under a pres«ure of 250 mni of water wns obtained There 
was no evidence of lumbar block. Quantitative cell count* were not obtained, but inicri^ 
seopic examination of the nneentrifaged fluid showed 22 polvTnorphonucIear cells per luS 
power fleh! .\ ililferential white blowl cell count ehoweil TO per cent polymorphonuclear 
cell*, 3 per cent monocytes, and 7 per cent email lymphocyte*. The temperature twenty four 
hours Inter wa* ini" P., and the bloo-l pre««nro wa* lso/70 Slight nuchal rigidity 
pre*ent, ami a pomtivo Kenug's sign was fonad There was a Dabinski re*pon«e oa t e 
right side. A second lumbar punetnre was performed, and slightly cloudy fluid under * 
pressure of 300 mm of water was obtained. Coltnres of the previously withdrawn floid showe 
a pure, heavy growth of Str. tirtJons. The do*e of soilium peniciUia was iacrcaseil to S • 
units every four hours 

The sign* of meningeal irritatian largely disappeared by the ninth day. The temi^T* 
ture was 9S 6* F , end the blood pre**vire was 118/SO. V number of transfusions of wMie 
blood were given, and continued improvement was note-l clinically in the ensuing *ev ^ 
days The differential white blood cell eonnt at the end of this time showed 83 per cea 
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superior, medial, and lateral walla of Ibe right antmm rias dcmonatralile on roentgenograpliie 
esammation. Tissue obtained by excision biopsy of the nasal portion of the tumor showed 
epidermoid carcinoma 

Radical removal of the tumor, involving excision of the right maxilla and exenteration 
of the right orbit, was earned out under intravenons aodium pentothal anesthesia on Feb. 15, 
1916 During this procedure ina/lvertent entry into the subarachnoid space occurred, and 
cerebrospinal fluid was at once observed to be escaping freely from the puncture site A 
gauze pack moistened with sodium pemcinm solotion was immediately applied to the area 
Sodium sulfadiazine was given intravenously in doses of 25 Om twice daily, and sodium 
penicillin was administered intramuscularly in doses of 20,000 units every three hours 




6S6 


SURCERT 


Coltares from tbe ethmoid and sphenoid sinoses at this time sboireil hearr giovtlui of 
Sir tirtdon* and scattered colonies of nonhemolytic Staphylococcus anreus, Aeroincter aero- 
gents, and nonhemolytic gamma Streptococena. 

The nece-aity for more aggre«9iTe treatment became apparent as ctinhal improTement 
failed to occur Cultures of cerebrosjanal 8ntd tahen on the nineteenth, twentieth, laenty 
<ecoDd, and twenty fourth days were reported as positive on the twenty fourth, twenty sixth, 
twenty sisth, and twenty sevenlli days, respeetivelv. On the twenty seventh day a« s freshly 
made solution of 100,000 units of sodium penicillin in 5 e.e. of cerebrospinal floid was slowly 
injected into the subarachnoid spare, nad when no immediate lU effect was noted a senes of 
similar daily injectiona by this route was instituted. 

About seien hours after the fourth intratliceat injection of penicillin the patient «ucl 
denjy cried out loudly and exhibited two generalized convulsions which together ladftl one 
or two minutes She bit her longue and frothed slightly nt the mouth. Her eyes were 
turned up and to the nght. The pupols were round, regular, and equal. Xo localitmg neuro- 
logic signs were found. In five mitmtes or le«a n penod of eomnoletice sapeeveaed The 
patient could be rou«ed, but she was nnable to speak A few hours later die seemed to be 
her usual self, though she bad no recoUeelion of the coovuUive episode 

This complication was attributed to the prolonged course of the meniDgitis rather than 
to the possiblj toxic effect of the tbetapeotic agent A fifth intrathecal injection of pem 
ciUin was admiuHtereJ on the following morning .About seven hours later the patient begun 
to complain of fatigue and of dull frontal bendathe Within a short time she wts 
curled up m beil inth the sheets drawn over her head, eon-cions but (lrow«i and trapsieallr 
disoneuted There was some cyanosis of the face and hand* JtilJ photophobia was aotel 
The left arm was heU stiffly outstretched for one or two minutes. The pupils were dilated 
but round and equal There was alight bilateral papiUoiJenia. The deep tendon reflexes were 
liypeneiive and e'lual bilaterally. The blood pressure was 300/80 Xo speiifie treatment aas 
gi\»a 

On the following day there were no abnormal physical sign-s. The pilient, however, ww 
confused and disoriented in all spheres. She was qiuct anil cooperative, and she aceeptel 
fool and medication without eoament. Lumbar punctnre yielded clear, colorless floid uader 
normal pressure and stenle on cultnre. As a provocative toeasnre a dose of 10,000 units 
of sodium penicillin dissolved la 5 cc of cerebrospinal fluid was administereil intrathecall.v 
Xo untoward reactions were observed throughont the ensuing forty-eight hours. 

Xow considerably improveil and t»eI1 oriented the patient recalled her penwl of “for 
getfubess” dunng the several preceding days. Temperature remained within normal limits 
Tlie white blooil cell differential count showe-l 79 percent polymorphonuelenr cells, 2 per cent 
eosinophilic cell*, an.l 16 per cent small lymphocytes sV serond dose of 10,000 units o 
sodium penicillin was given mtratbecally, and then all medication, including the sulfonann es 
and aW intramuscularly administered peniciUin, was arbitrarily discontinued. 

Cultures of the sphenoid sinuses taken at this tim« showed J/onilsa ofbicniu. A- acrolfit^ 
Staph aiireus, nonhemolytic gamma Streptococcus, and Str iinJans A. small gnuze per 
moistened with isotgnic saline solution was kept over the wound surface. Xo endenfc 
recurrent meningeal infection was noted. On the thirty seventh day the patient was perini r- 
to sit up and within twenty four hours she was out of be<l and completely asyuiptomatic- 
Tiually, on the forty first postoperative day, fourteen days after the institution of mtm 
thecally administered penicillin, she was disebargot home as cured 

The patient was last seen on hlareh 21, 1946. She wss engrgeJ m her rr>rm.il pnrsuils. 
and she appeared to be in excellent health. 

Case 2— The patient was a white woman 58 years of age, who wa« a^lmitted to 
hospital on Feb. 11, 1946, with a tumor of the nght maxjUary antrum of al>out four 
duration- Piplopia had been present for trvo or three dnys- Physical elimination on c 
showeiJ slight proptosi* of the nght eye, ^ght swelling of the nght cheek and right 
orbital tissues, and an obstructing tamor in the ngjit nasal cavity Bone destruction o 



UMSGSTovr: and lfacii. itniciujn in incTHiiAD JinNiMsms GS9 

h\fect\nK organisms in tiic OTrvl>ros|iinal fluul A licavy growth q£ Str. viridcins 
was obtained witliin twenty-four hours fn>m a specimen withdrawn by lumbar 
puncture at the end of this time No as.s.iy of the penicillin concentration in 
the ccrohrospinnl fluid was attcmpleil, however, .itul no determination of the 
sensitivity of the infecting organisms to pcmcilim was nmde The administra- 
tion of 300,000 units of sodium peniedhn o\er an wmnterruptcd period of 
forty-eight hours to the second patient likewise failed to c\ert an appreciahle 
effect on the organisms in the cerebrospinal fluid Ciiltiiics of a fipccimen with- 
diAwn when the first lumbar punetuic was performed >icldcd a heavy growth 
of Str hemohjiicus {group A) As sulisequcnt stud.i later showed, the strain 
of infecting organism here encountered was rdatneij resistant to penicillin 
An adequate conccntiation of the mframusculaily administered penicillin had 
apparenflj neicr been attained in the corebrospin.il fluid 

Giien intraicnoush in bacterial meningitis, penicillin has not definitely been 
shown to haie appeared m appreciable concentrations in the cerebrospinal fluid 
Single injections of vai ions doses have been administered cmpineally to patients, 
but the reported results,’" ” while admittedly successful. ha'C included no sub- 
stantiating laboraton data 

Jloro information h available concerning the conecntiations of intravenously 
given penicillin in the alisenee of acute meningeal mfeetion" “ " Significant 
loicls in the cei-cbrospmal fluid, demonstrably effective against the commonly 
encountered infecting oiganisms, have not boon attained w’lth doses of ordinary 
magnitude, but titers approaeUmg therapeutic requiiements have heen noted 
when doses of 10 to 25 million units,” admiiiistoied over a twenty four peo’iod 
by the intravenous drip technique, were utilized to bleach the “hemato en- 
cephalic barrier”* The possible relationsbips between the total dose and the 
various body fluid concentrations thus suggested require further investigation 

Localized thromhoplilebitis, more recently averted to some degree by re- 
course to the concurrent administration of heparin, has been reported as a 
hazird of the intravenous route,' * and systemic evidence of toxicity, manifested 
by nausea and vomiting orbv the development of azotemia, has been mentioned 
os a consequence of massive dosage ” 

Direct mstiUation of peniciUm into the subarachnoid space m the absence 
of lumbar or ventricular block assuies effective concentrations throughout the 
cerebrospinal fluid The obvious advantage piovidcd by this route of administra- 
tion IS reflected m the many successfully treatevl cases of bacterial meningitis 
"Inch have been recorded^ ♦».«,!- w Laboiatory control, except initially in 
fulminating cases, is higlilv desirable to permit individualization of the general 
plan of treatment, and daily penicillin administration, utilizing a small volume 
of cerebrospinal fluid or .stenlc normal saline solution as the solvent, is probably 
l>est contmued until satisfactory clinical response is evident and persistently 
negative cultures are obtained Concurrent ticatmcnt with sulfonamides and 
intramuscularly administered pcnieillin is recommended to suppress the in- 
tensity of cxtrameningcal infection • ” ’• The possible acquisition of resistance 
to penicillin by the infecting organisms eneountcrwl, associated if it occurs with 
a cotresponding decrease in Mrulencc, need occasion no immediate concern. 
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The imtiieriiate |>0'IoiM?rulne ronne (Ktj*. 2) «»s unexentful. On the third da) the 
I'-itien! t-ecame nolireaJily <iuiel anil unre'pon^iae. \ euilden chill occurred, and the tern 
peraturo ro-ic abmiill) to nlmoel jm* I’. Fxaminatioa then elioned moderate nuchal ngiJ 
itT and h^-poacti'c. but liilatersllr eriaal, Jeep tendon re/1rxe« The left retinal Sell was 
normal in appenrance There were no loenlizin,; neurolos'c eisns. I.umliir puaelore war 
performed, and turbid rerrbr««pinal fluid which renjjl* fiirmed a cobweldike elot was 
obtained under a pre**iire of SW nini. of water. Tbn>i.„'h the rame needle units of 

aodium penicillin fre«hl) di««(ilvFd in 5 ee of nortnal ealine solution were ‘lowlr injected 
into the subarnelinoiil rpare No ontowani reactions were noted. The dose of latramu* 
cuhrh adminislerisl js-nirillin was at the raiiie iiaie locrereil to of.fMir) units ererr three hours. 

The next dai the patient was tuueh iroproicl, and the nuchal nsidilv was arpreciallr 
diniitiished fullures of the pre\>ou<U withdrawn cef«l>ro«pin.al fluid showed a jure.hearT 
erowtli of sir hrmolyluuji (croup \ A eeennd d«»e of Sfl.lVHl units of so-lium peBicillin 
was administired intralhei alls, and a eerie* of dull injectuins bi this route was instituted 
On the ecieiith d.i estimation b\ a serial dilution melho-l of the imnteillin le'e! in the 
cerebrospinal fluid t«ent\ four houre after the i-resioas iherapeotie ailmmistration In ihi* 
route showed u eon. miration of T s. unit* jiet eub.e e. ntimeler The Infectinc strain of 
.Mr Afmnlylmt (jiroup \ . was found to Iw inhib(le>l bj a conecntrilion of 3- unit* per 
ruble eentimeler but uiiafficted b> a roneenjrHion of 1C unit* per cubic centimeter Ob 
the fullowini: das sitmlnr eiuminaliun of the cerebrospinal fluul showed a leiel of 3.J' 
unit* of (lenieiliiii \ s[.ecimen of bl.wl serum obtained at the snnie time, three boors 
after the prei'eiline iniraniU'euhr lajeeiioa. wa.s found to cuntoin fl 1 unit of jeniulli# 
per ruble rentimeter 

When flinicttl improiement seemetl n«ure<l and when no further {««iti»e eerelro- 
spiQul fluid eultures had been ubtaine.! for sii dais, the inimtheeBl adnimistratioa of 
pcmeillin wns ili«etintiiiued No eiidence of |•ef*l•tent or reeurient meninpeal lafectioa 
WHS noted in the ensuing three dais Tnaimeni with solfonami.Ie* giien intrBienoB<l,r 
and with pcnicilliB ndniini«tere.l intr*mc«eolafl' wns then also di»eontinueJ The pstieBl 
renmined ■iiripiom free, and on the twenti eighth hospital dai. iwcnteoae da.'i ' * 
instilutinn of ifttratheeatli n.lmimsteted {sinmUin, she was dischfttReil home ns tf*!' 

COMMI ST-s 

llocounsc to the intrathecal ailminislratioii of |ioiiici11in in large doses to 
|iut tents Mitli bacterial nteningtii*? prwiipiHisos careful consnleration of the more 
commonly accepted mothcHU by which cflfcctnc, harmless eoncintrations of t it' 
therapeutic a^ent mi"!!! be achicietl and mamtainwl in the ccrvhrospm^l flui 

frivcn intramusciilarlj in mcniiisilis, pcnkilHn. with all credit to c.irlier 
efforts in this direction, is not known to lu-iic l»ocn ctuisistontli demonstrated m 
the ccrclirespmal lluid in concciitmtions adequate to inhibit strains of some 
of the pathogenic org.inism.s which hdie lieen eneonntered Success n 
treatment of bacterial meningitis with jienicilUn administered by this 
alone or in conjunction with orally or parenfcrallj giieti sulfonamides, as 'W 
reporteel,’"' '* hut evidence clearly siipportmg a definitive baeleriostatte ac ton 
wntbin the cerebrospinal fluid, rather than a more direct effect asiain-st 
current bacteremia or extramcnintreal focus of infection, has not yet been o ere 

The levels attained by the intramuscular route with doses consldeiablv^m 
e\ces.s of those usually rccominondcd pro\e<l conspicuously ineffcctne in 
patients reported here The intramuscular administration of S.&40,0 
sodium penicillin ov er on uninterrupted periotl of twenty -one day s to e p 
with Sir. vtridans meningitis failed to e«rt a noticeably adverse c cc 
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Explanation ohewlicrc ix prolwbly rwmired for Iho sporadic failures which 
lia\c lieen described in tlie treatment tims ontlined* 

Administration of iirnieillin by this mute is not without its dansers and 
luieertainties Many senous eomiilieations. transient or persistent in nature, 
base lieeii attributed to this treatment** **'•* ^Ii ticulons eare in choosing prep- 
arations of penieillm intended for inlratheeal administration is requisite, and 
strinsent prveaiitions to pn'sent the various «weond.Try infections sshieh are 
known to li.ne occurred is mandaloiy. The risk of rejicated lumbar punctures 
in the presiiiee of prtsumahh clevatetl intraemninl pressure must alwais be 
eonsiderrd Only liv nehiexing and ni.iiiitainiiig harmless, as well as cfTectne, 
penicillin levels mav the objections to tliis trealmrnt of bacterial meningitis be 
for the mast fmrt disregard* d '* 

The timely iidministr.ition of |>eiiicillm intrathceally to the two patients re- 
ported here pnibablj h<l to iheir pnimpt reeoverj- So apparent advantage 
was gaineil by iitiliring d*>s«*s in et«*css of those nspiipcd to attain an effective 
eeitbrosiiinal fliinl level, but no known se«|uel occurred to warrant siil«scquent 
nrbitrarj limitiilinn of niij clinically imlicnlc*! dosage The oecurrciire here of 
genrmlizcd eotiv iiKions durtnc the course of treatment of the first patient might 
jiistifinM.v be attribute*! to chronic c<nlra1 ncnoiw svstem irritation hy the 
ilisenso ahine neeoiipsc to a similar plan of Irentment in the care of future 
patients under lomparablc « ircumstanccs thereby seems justified 


, sfjiiivnv 

Pcnieillin administered inirallicoallj In large daily doses led to the prompt, 
essentially iincvenlful recover)* of two patients with postoperative bacterial 
meningitis, one of whom did not respond to an adequate trial of parenteral peni- 
cillin and biilfonamide therapy. 

Penicillin administered inlralhccally in the absence of lumbar block is 
recommended ns a very s,atisfactor)* therapeutic agent in the treatment of fal* 
ininatuig or aiilfonamidc-rcsistant Iwcterial nieningitis. 


l l« made Dr VVIUKm S Sf.eComb for pcnnl«iloa to r'P®*’ 
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Physiohgic Considerations — In consideration of tlie inode of administra- 
tion and dosage of penicillin an important factor is whether the infection is 
priinanly a gencializcd infection -withoYit abscesses (septicemia) or a local area 
of suppuration (abscess) that is lelatively avascular In a generalized infec- 
tion without associated abscesses the effective bacteriostatic level of penicillin 
required in the serum, as deloimined by the pcnietllm sensitivity of flie infecting 
oi^anism is the determining factor, whereas the permeability of the wall of the 
cavity to the penetration of the penicillin is the more important factor in a local 
lesion Thus in a septicemia, the penicillin can be given b> the usual intra- 
muscular or intravenous routes of administration in variable dosages dependent 
upon the sensitivity of the causative organism In a local lesion the permeability 
of the wall may be so reduced that even a verj high concentration of penicillin 
in the scrum remains ineffectual, and hence (he mo<le of administration must be 
altered so that a higher penicillin concentration can he obtained locally The 
more usual methods of administration of aiitihactcrial drugs such as the oral, 
intramuscular, and intravenous routis are markedh loss effeclive because of the 
dilution by the entire bodj Huids, and, second, because of both llic local tissue 
harriers and vascular itnpanmcnt in many of these cases Topical application 
lias proved somewhat effective superficially ou wound surfaces but docs not at- 
tain the penetration of the sites po^sll)k• by the local or direct use as in tlio case 
of intrathecal, intra aiticular. oi mtraiuedullaiy (Ixme) aclmmistration Thus, 
in the ease of an early acute vmpjema, i>enieillm gnen within the pleural cavitj 
may bring about a good thoraiMMitic result, whereas the usual modes of admin- 
istration are incffectunl even though a iiigh baoteiiovtatie level m the scrum is 
present The appropriate method of adimmstration therefore depends upon 
whether the sensitivity of the infecting organism to penicillin or the permeability 
of the wall of the cavity is the more important Ilowevor, in the cvticmities of 
the body, many cases pivent involvement of a wide area, and tlie penicillin 
penetration becomes a problem cither Iwcawse of the impaired blooil supply or 
the presence «1 infection wilhm f.isci.il or Ixmy iHx^kets Intramuscular or intra- 
venous administration is fmjMciith ineffectual, and local administration bc- 
eomes impractical botli because of the large area involved and because of the 
presence of multiple small rompaitment.s In this type of case the intra- 
arterial fldniiiiistration of piniiciUin has pn»v«l verj’ effectual. When the 
iwnieillm is injected lutra arterially dilution remains minimal and tlic blood 
Jircssure forces the eoiiecntiatwl drug into the local area s,ui>plied by the artery. 
The distribution is further aidisl hv the uictvased capillary permeability pres- 
ent in areas of local inflamtn.ilion which permits a gnnter filtration of the agent 
locally. 

The success of the arterial route was impressively shown, in a ^.^^e reiKirted 
by rriltschc,'® during thcrapv of a patwnt with pcncrahivd tetanus I’rior to 
therapy, the convulsions had lieen Inl.iteral, hut after one injection of serum into 
the left carotid, the convulsions almost disappcatisl on tlic right side but dimin- 
ished very little on the left This dramatically <lemonstrale<I the hnrli ismci ntrn- 
turn of mcdiciitnent jkissiIiIc hi the distnhulionof an artery injected. 



INTRA-ARTERIAL PENICILLIN IN THE SURGICAL TREATMENT 
OF INFECTIONS OF THE EXTREMITIES 

J. Obdie Shaiteb, MI), 3[inve.\pous, JIin'x. 

P ENICILLIN has providetl us with an effectirc antibiotic agent for the ther- 
apy of infections of the extremities Cnfortunatclj the problems of fibrous 
or osseous barricre ami \asenlar impairment base frequently made high local 
concentration of penicillin unobtainable when gisen by the usual intramuscular 
or intravcnoMs routes ami the maximum lienefieial efftets henec ha\e not been 
attained. Nou, houeier, it has become possible to oiercome some of these ol>- 
staeles by the intra arteiial administration of penicillin Tliis method effectively 
overcomes the factors of tissue barriers and vascular impairment and facilitates 
a greater control of acute and chronic infections of the extremities 

Intra-arttrial Therapy Discumon — Intra arterial administration of various 
drugs has been used since 1914 to obtain a high local concentration of the de- 
sirable therapeutic agent in the tissues supplied by the artery. In that year 
Ileddaas* injected antitctaiuc serum via the carotid route seeking a maximum 
euiiecntration of this serum m the cerebral tissues Goyanes* injected the ar- 
teries of the extremities with a cranate solution attempting to secure a hish 
local concentration within tuberculous joints Fiolle nnd Fiolle’ injected hvilro- 
gen peroxide intra-arterially in dogs while investigating the possibilities of 
parenteral oxj genation Tlic results obtained by these men were not remarkable 
but tliey introduced this ascfiil methoil of obtaining a high local concentration 
within the tissues. Subsequent!.', Dos Santos,*- ‘ I^mas* De FouTmestraux,’ 
Frcdet.* Lenclie,* Fntzsehe,’* Deroel and Sgalifzer,” and Lueenrelli” have 
utilized morciirochrome, colloidal silver, ooriflavinc, metaphen, gentian violet, 
and various other medicanunls and scrums With tlie recent advent of mote 
effective chemotherapeutic agents, Martinoff” emploved prophylnctieally sul- 
fanilamide and mercurochrome inlra-artcrially in extremity wounds with suc- 
cess A ami E Titelbaum,’* Bus.sian surgeons, reported a series of fifteen cases 
in which 100 to 150 c c of S5 per eenl sulfanilamide were used intra arterial y 
with excellent results. E Brancho Ribciro’* injected sulfanilamide intra- 
arterially for infections of the extremities and was the first to record the use o 
intra-arterial penicillin injections In 1944 he stated, “Because our experience 
with intra-arterial sulfanilamide has been adequately long we arc authorize o 
state that this method considerably diminishes the period of treatment in re ation 
to other methods and it is to be expected that the same will happen with in ra 
arterial penicillin ” Recenth, Glasserand his associates’* in this (ountry a’’® 
given penicillin infra-arfonally, using the leclmiquc of Dos Santos,® in w ic 
blood pressure cuff placed proximallv on the extremity is inflated to a pressu 
of 2S0 mm of mercury immediately following the injection and maintaine a 
this pressure for ten minutes 
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The comparative efficacy of the various intra-arterial methods and the 
intravenous method of injection were demonstrated by injecting radioactive 
phosphorus by various techniques and determining the concentration at \arious 
sites on the extremity by the Geiger counter • Ambulatory patients uith normal 
extremities were used to aid in ruling out the variability of cireulatoiy impair- 
ment. In Table I arc listed the ages and weights of the subjects used. 



Time in minutes 

FIs 1 — Radlo.ictl^e pho-phoru* pnjtint In gnin|»c(r4 Ifc* u«lnK «ho thren <llfr<*rcnt 
of Inlrci artprlal ln>pctIon 


rouT-tentbs nnllinmrHuf railiwartixc phosphonis (I’ S2) in 10 e r of nonnnl 
saline solution were iiijivtisl iiitminioii.sly, intra-nrlcnnlli into the femoral 
artcrj- without occompaminK slasis hy cuff, with the cufT nt a subdiastolie pres- 
sure (80), and nt a sui>ra»li«st<»In privsiirc (2S0) following the injection at a 
rate of 1 cc. per second These studies as illustrated by Kiifs 1 to 5 reicalisl 
that all values taken hi the intra-arterial mctlifnl on the injccteil hg are oier 
the mean for the intrnsewmis ineth«nl fw a iwrio»l of three hours, indicating tb.sl 
the intra-arterial nxtlKHl giscs a higher local concentration in the leg than the 
iutra\cu<nis method for this tunc The masiimim sidues ohtaim-tl with the iritra- 
"Flerial injection and the use of a hhuxl pnssurc cti(T for stasis rrmaine«I our 
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TJic npi)Iieatioii of a tourniquet prnxinially lo olistnicl the %tnous return 
materially Olds the inerott‘‘etl local conetutratiou of the drug. Thus. Gojants’ 
was alile to obtain anesthesia of an extremity after injeelion of proeaine intra* 
artcn.illj only when ho iippliet] a proximal lotirniqnct after injection. When 
the tounn<|iiet was not npplieil no anesthesia was obtained, and occasional toxic 
effects of the druj; were o)>semd indieatj/ifr a return of a larjrc portion of the 
dru" into the general cireulation Dos Santos* demonstrated in arteriographic 
studies tiint the injection of smliiim imlulo into the brachial arleiy with a 
ioiimi'iiHl proxiHialJy rexeaUsl (lie arterial shadow to lie \isihle for 

fifteen iiiiniites Then “ns the si-ssel loses its opacity, the tivsUes Rradualiy 
become more aeeentuatcd, oiniously due lo the fixation of sodium iodide in the 
(issues ” 

In the present senes of e.ases a new methiKl of treatment has been infro- 
iliieid in lli.it the hlood pressure eiiff Is inflated lo a siiWiastolie Wood pressure 
iH-fore the injection of the iwmoillin. This efTiflnely prevents the return of 
vinous hlood and al the •^inie time the ismtinucd arterial pressure aida in the 
distnbution of tlie penjeUJm jmIo the lissnes u-itboiit si?nf/lcaritly increuiW 
the dilution of the dnitf With iIim ti>ehniiiue a complete siibsidetiec of In- 
fl.immatorj edema has usually occurred within twenty-four to forty*eight honn 
Important in this rcffard is the findin? of is and Omnt*’ that an increase m 
the arterial amplitude of their pleth.'sinojrraplitc tmcjuffs occurred during: the 
period of eoiiRistion i»r<Klnceil l»y vinous occlusion Jfore important, however, 
tlioj notid a ir.icfMc h.tfK’ixmi.1 wllli an increasi’ in arterial flow Up to COO per 
cent following the releaM- of venous congiMion after a period of eomprtsston at 
M) mm of moreiir) for fifteen minutes Ix-wis” had also shown that the minute 
uip/llancs of the skin are able (o eontmef against internal pressures of fro® 
.">0 to GO mm of inercurv However, .since peleehial licmorrhages may appear if 
the venous pressure is raised to 00 to 100 mni of mcrcurj', the cuff is never la- 
flatrtl above FO mni of mimiry in intraarterial injections and in congested 
or nlieratcd legs a value of CO inm of niereurj' is preferred. 

rumpinK the cuff to n hiRb level alwne the svstolie blood pressure following 
the injection is less tflleaeious since the lienefils of venous hvpcremia on the 
collateral circulation arc not obtaineil and the i>ropuNive force of the svstolic 
pressure is lost. 


Tablb I — Listisq or ,\crs Asp Wncirrs or PvTiesTS Use» roR the Dcteruimtioss 


1 ng MI. 

IL.S 
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The comparative efficacy of the various intra-arterial methods and the 
intravenous method o! injection were demonstrated by injecting radioactiie 
phosphorus by various techniques and determining the concentration at various 
sites on the extremity by the Geiger counter • Ambulatory patients with normal 
extremities were used to aid in ruling out the sariability of circulator}’ impair- 
ment. In Table I are listed the ages and weights of the subjects used. 



Four-tenths millicuncs of ladioaetive phosphorus (P 32) in 10 c c. of noniial 
saline solution were injected intravenously, intra-arterially info the femoral 
artery without accompanying stasis by cuff, with the cuff at a subdiastolic pics- 
sure (80), and at a supradiostolic pressure (280) following tbe injection at a 
rate of 1 e e. per second TJiese studies as illustrated by Figs. 1 to 5 revealed 
that all values taken by the intra-arterial method on the injected leg are over 
the mean for the intravenous method for a period of three hours, indicating that 
the intra-arterial method,gi\cs a higher local concentration in the le" than the 
intravenous method for this time The ina\imum values obtained with the intra- 
arlcrial injection and the use of a blood pressure cuff for stasis remained ostr 
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Fig 4— IU<IioBctf\c pho'phoru^ pr«s«nt m lpg« ■n>«ct«d Intra-arterially nlth no blood pre* 



ean curves of radiosctl'e phoephortui pment In Injected legs 
Jectton and the three different Intra-arterial methods of inje 
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Table VI. Mean Values of Ofioek Couktfr Detersiivatcons or IIadio\ctive Piiospiionus 
jv THE Toe, Dorsum, a\d Mihcalp of tiib Usinjectch I.ro (Oppositf Leo Ivjecteu 
liTRA ARTEEtALLX ) AViTII THE CUFF AT 80 MM Ho IX THREE NORMAL PATIEVTS 







700 


SLBRrXV 


twice Ihc m.iximum \aliK‘s ohlaiitnl hr injertion without a cuff for a i«;rio(l of 
thirty miimt«s Tiic nia\imttm \aliies uilli a cuff fill to niaximum values with- 
out a ciifT at one and ntie-hnlf imlieatin;; tlmt the stasis by the cuff {riies 

a hiKhcr concentration locally for one ami oiir-half lioiin. With the cult at 2'“0 
mm of inereiiry the minimum tallies rtniaimil heUm the mean for the intra- 
teiious mctlioil for thirty miniiies. itidicatiiii; lh.it the jilicsphonis may l>e with- 
held from tlic lc;» in certain eases diirilis this time. This sii^irests that the cuff 
at t'O mm of niennirj' w ill pite more consistent rrsiilt.<s. 

/*fnifi7/iH Dfiwtjf — rortiinately, in infections of Ihc extremities, the b.tc- 
leri.il flora is iisu.illy sciisitne to piniciinii, and with a loc.i! infection of a por- 
tion of the U)dy such ns an exln-niitj, the iH-mie.ihility of the local arta h the 
detenninins factor Tin n fon*. the methcul of administration of the penicillin is 
the important t nnahlc mther than the d«sa".- On tins h.isis nn empirical dosase 
of .'lO.OOfl Oxford iinit.s of t>cnicinin disvilicHl in 10 r e of saline solution has}>ccn 
used ns siijr-restcd hy ttlasscr and associat«-s“ In scieral of the series, this 
ilosasrc njis truen in ■' e e of saline solution. I»nl since the dilution to 10 r e. phes 
a solution with a pH e(|ual to lliat of htood (7 4), the latter ha* Isn-n used re- 
eenll.v. although no difTerince was notes! elinic.ill,s in llie efTicIs The injectioni 
hase lieen ci"n onee or t« ice dailj No improsement m the results was noteJ 
in eases m which iiilramiiscubr peiiieillm waspnen conromitnntly. 

rfr/ini 7 Hf — In mcKi eas«-s. iwirlieuhirly in those insohinp the f«*l anil 
loiM r portion of the lops a constant rrpimcn is «\<d. Tlie patient is piien 1 pr. 
pnparentic lijdniclitonde h> iMMjermic.iny Iwcntj minutes prior to the intra- 
arterial Injection to aid in the \.nsoditatioii of the exirimily since circulator.' 
impninm nt is freijiieiit in these eases A se<s>nd adjunct consists of soaking the 
foot (and hgi in a «arm I 9000 iHitassinm |»erni.nn 2 aiinte solution for t'rent.r 
minuti“s prior to the injection This has the fourfold cfTeet of aidinp the cleans- 
ing and cffei-tiiip better ilrainase in nwrotie stumps, toiipheiiinp the mljacent 
nonnal skin, luul prv'ciitinp nmceralioii, second, it is one of the best fund- 
ciilal asents known and ofTetliscK eimtrols the ejudcrmopliytosis, whicli fre- 
qiiciif/.' flceotnji.snics or in m.iny r.is(s .scfii.Tlh eauM-s the onset of the foot infec- 
tion**. third, [HitasMiim pernianpaii.itc acts ns an exccllint deodorant in pan- 
prenous extri’initics’" , iiml I.ist. the uamilh of the solution also aids as a tempo- 
ran. sasiMlilator immidiately prior to the intraarterial injection For the in- 
jection, n 20 c c sjrinpe witli an .-ittaelicil 20 p.mipe iicetlle 2tj inches lone is 
used A blood pressure cuff is pJ.iecd just alio'e the knee w itli the center of the 
cuff O'er the medial .aspect of the thipli The eiifT ls inflated to a subdiastolic 
blood pressure {60 to kO mm of mercurj ) "With the siirpcoii stnndmp on the 
ripht -Side of the |iatient the |>oinl of maximum pulsation of the femoral arlei^ 
on the iii'ohed side below the inpuinal lip.iment is palpated "ith the left hand, 
and the nrterj itahili/td with the index and middle fiiipers (Fip 6) The injec- 
tion is done most r.isily m a plane per|»endicular to the lep rather than at an 
acute anple. Proximits to the artiiy w noted hj arterial pulsation traasmilted 
to the syrinpe A hripht red slroain pulsatinp into the sMinpe denotes that the 
needic is within the lumen of the artery The color of the blood may 'ary m 
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diiTorent individuals but a k«>( 1 intermittent pnKition is taken as positive evi- 
dence of arterial blood Cait taken not to inlroduee tfic needle to too great a 
depth after getting witliin the lumen will obviate a transfixion of the artery 
and is easier than introducing llio needle at an angle Injections are done at 
a rate of 1 c.c per second, and, imi .wliatcly aftci withdrawal of the needle, 
digital pressure is applied over the site fora few seconds to obviate hematoma 
formation In the case of the upper extremity, the hlood pressure cuff is applied 
proximal to the infection (imiallv at some bite alwvc the elbow) and inflated to 
so mm of mcrcurj'. Then the injection is made either at the brachial artery 
of the elbow or at the distal portion of the axillaiv artery The blood pressure 
cuff is maintained at 80 mm of mcrcurj- for ten minutes 

Although several of the patients have responded well to a total of only one 
or two injections, one or two doses daily are usually continued until optimal 
results arc achieved. 


Pie 





mtra arterial injection note pulsation of arterial blooil Into the syringe 


TherapeutK Application of Proposed Intra-arfenal Regimen. — Intra-ar- 
terial penicillin and the proptiscd regimen have been used in forty eases of 
multiple types of infections of the extremities w^th excellent beneficial results 
IViahotic gangrene and gangrene due to arteriosclerosis and frostbite with associ- 
atod infection, osteoinjelitis, suppurative joints, infected ulcerations of the legs 
and feet, and infected operative incisions have all responded well to this mode of 
therapy. Piabetie gangrene presents a problem in which the triad of diabetes, 
infection, and vascular impairment is met. Intra-arterial penicillin is presented 
as the most effective means of controlling the element of infection and will, of 
course, do the most for the patients with a severe infection who have an ade- 
quate circulation. After the infection has been controlled, several daj-s may be 
devoted to improving the patient’s general status by blood or plasma transfusions 
and a high protein regimen such as the Varco diet.’* Amputation is considered 
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eradication of n rociirront poHuIiIin «hicli liml profrossed over n thrcMvcok 
pericrtl while the patient was isi\en wvll oAcr *2 itiilliou units of ititramuscidar 
penicillin 

C\>!» 2— H It, ft ro \Pir«!t nomno, iia<l dnWfii nHeriovlircilir j^mSfinc of the rifflit 
thiril tw. erllulili* nrnl cctenn «f iW cnlin> ncht fimt, n c!e«tnirtne o«teonnil)ti« of nil the 
plnhncenl I-onei of the (liinJ »oe and w.rtid and thirl mptitiiml*. nnd n (em(>enture of 
lOO 4* r Pontine intm arlennl )<eDieillin l}ieni|>v ««•« citin in ire diiiU for four ih>« nt wliirli 
time the edomt nnd eitliditis tisd di'Sjij-efttnl fnm the foot ^ I™ M iunjoUaliDO of the tliii't 
toe nn« done nnd nn ndjnrent ninix trnrt and nl>«e<i «< re o[<ene<l The rirtilise on the 
nttiruKr rntfftre of tlio third nietntftt'M na« iur«tte»l hut the mefil ir«il* imnticl lij o»lri> 
nnelitlx nere not olherni^e dMiirlnxI Fi\o inlm nrteri >1 injeilietix of ticnii illift iiere (;itrn 
durinj; the fir't four |•o«toprrntlle dii*. and tlie wound n i« irri rlenn nt lint linic The 
onh further tliPrnjij «.i« the K|>|diinlu*n of rferile dre««in^* The rniJ of llie foot wax com 
pletelv lir'de<I three nrek-> |•u•■t■>|>(rutl«lh, and (he pilient li'ix luen nmt/ulilnry Jurinf; the 
four montlix «iiicc lint lime 

Comiufu/ — Control of soft tissue infection and ostcoiiijclilis made possililo 
a successful local amputation m this case 

Cixr.l— 0 Y , ft hft \Cftr old womm Ind dishelie arlerio^ilerotii jnnureni' with ie*ieuh 
tion nnil neerulie uheriilinnx of Hie fool and loner ri);Iil It^:, nnd edemn, iiirren«ed hent, 
WottliTii;, iind fislpitd" >mou« lUrwinlxe'C* mendine lo iIh uj-jx't Ihird of the ncM leg Tlic 
temiwrnture nii" la 1* P nnd the puhe wn» l-hi |M«r minute \n nb»i ex» on the literal »i<3e of 
tile foot nix ufieiieil aiol the piiicnt pxen itunftrietiil penirillm tniee d iilj , the tern 
perature xtaieil Ix'lim H'M»' F nflir forli eiijlit hoiirx ..f llierip> A lo<nl nniputdtion on the 
foot wax (lone on (lie fourth iliy Iml nn lolieniie noiroxix eontiniiisl lu progrexx altliougli no 
infection wax prexent t rupneondihr AMi]>ulft(i<in wjx then done mill primir} cloxurc of 
the wound nfter nn intmurteriil penieillin injotion hid )>een Kiien immediitely pro 
operatiiol.i Adeipnte pfeopeniii«c prepanuion of the intient nmdo poxxibte ft ernootli op* 
eratne (out'O wiih little ■ii.iii):i in the pulxe or bloiwl prexxoro in xpito of the fact Oiftt no 
blood or plixnii wax uxcil daring the prueedwre or {‘oxtoperatuelj The atutnp healed b> pn 
Riary intention in ten dais 

ConiniCHl — IVcopcrattxc control of infection in this toxic ease of diahetic 
gangrene by intra-arterial penicillin fncililate<l surgery and peinuttecl primarj- 
healing of the closed amputation 

Case 4 — n. D, a CSjearold mao, hid diabetic gingreno with pitting edema sjid 
erythema of the entiro left foot, a deeply penetrating necrotic ulcer nt the baxo of the left 
fifth motntarxal, and n gangrenous nicriation 4 by 4 by 5 cm in sue on the lateral dorsit 
portion of the foot Culture of the purulent exudate reiealed liemoljiio streptococci and 
coaguhxe negative slaphjtocoeci Conseriatl'e soft tix«ue debridement of the connecting 
dorsal niul planlar areis was done, and the patient was given twenty injections of intra- 
arterial penicillin over thirteen days Tho wound was Ucan and granulating at this time and 
one week later tho phntar area was healed The dorsal area of defect was then pinch grafted 
and nine tenths of the pinch grafts toi*. The foot was well healed eleven days after the graft 
ing and the patient has been ambulatory nnd had no further difficulty during the four months 
since that time. 

Conimcnf. — Control of infectiou in this case of diabetic gangrene made it 
possible to save the foot and successfully skin graft an area which had pre- 
viously been gangrenous. 

Case 5— L M, a 66 year-old woman, was admitted with generalized arteriosclerosis, 
terminal renal arteriosclerosis, and tret gangrene of the entire right hallux and two inches of 
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intra oripriil pru 
fpntdtlin »i! i.»| 
ru/r inflltisl 


' *ierp fittpo aiuna' th<> /ollomog «(\l, a 
Tlip «a« tlrn ampntaW if ft 
anf-tht-ii UHng 25 pc of * {,.< 

T lliK in/i'rtH>D thp IhM Mn(n 


n.f jKitti<in« of nocrolit ipoJouf 
:Sh IliP proJimal fhalanx on-fpr 
t j.rtv-mnp wjih nsil* of 

pptiniTJp ita« U..P1I la «Lii-h the 
i» ai’fOTOptivi.fsJ ^nnoj tbp pro- 
••p-luri \ primarr ptc^aro of lip amputition ptuoip «ra 4 .lonP. So pam or .!.--onfor1 irai 
pxi-rripnppi) l.y lltp jatipnl iJoiios '*"* pr«rp.totp I>n.t<,]«ratixrlT tip I'alKTit »ra.« prpD fix 
runt. OP mini art. rial iPn.dll.n .ajprtioiiP wi.t tJo Plump IraUJ f /ptitrafT inlpntioB (Rp 9 ). 
‘'ul.«^{upnt ri--nlt*n..sra.m« of tip Ipfl fi«{ rP\p^lp.S *0 tP«iJual o»1porHTpl,ii< m lip tsomp 
of tip phalan"rnl Jp.tip of flp I.pWoh 


Copiffirnt—Thc siiliMiJoncf within iMPnly-Zour hour, of a setere fellulitit 
of Utv kg Vikitk 5o ikp knrc anrl Iho MiW'<]iient primarj hcalini; of 

on aniputatitin .It.iip tIiro«~h an arra of psleomrclitis in the foe Jemonstrates the 
rapiifjty and cfileaey of mfra-arierial penieillm therapy. 

f't'r « — J I’ . » f J year o) I Boo Komaii. ta.J par Iiap failarp aoil #r1pno"plerotic 

(TiBSrrnp of U'lh fppt V map-iip jrtoifrpop of lip nsfil fo. t sdiI loirpr tlirJ of fie leg »a< 
prrvnt will pplluliti* anil p-fema PileniliBg up l«» 1 I.P Ibpp Hrr Eaosrmou* »«•*» mth 
rrrunliB.* r.lluliti- wprr prp«PBi on Up left pppob.I BD-t llifj fopf, me>]ial malleolD*, *nd if«L 
• 'yliijfp* rpiPBlil Ipmulyiip 4trp]>lor<vp>. poosiila«p-npjr*i»ip ifsph.Tloruvi. aej aproUaetPr. .“i* 
intra artpri il j«nirillio ibjppIiob* of onit* pspI nprp prea lilatpraJJp mr Hrp da.»». 

Tlip ppllulili* rp“fi>4MBj lo a f-iiof i«oilrfd« op lip n;hi l.'f aftpr tupBtrfcBjr hour* afi] 
Bo pplloliin wa« pTi |pB» OB pulpf Ipj ‘ffpi f"ftppi 2 li lotir* \ ripaJy fall ib tip Ipoeoeylp 
|■IIUJ|| uprurre*!. frum lo P.eaa, ®»Pf •!* tJo.T* *f tlprapT Tlip pvgTPBOus portimi cf 

lip (im III) tie Irfi foul •lua2(ip>l •p»niaBp<>u«lf bbJ all icfepti'm rWarcO. A ifpfiajtire eJoapJ 
ri.lii lupraroRilylar arapuMiion «a* done te-l Up ataap in}p>j by primary latentioiu 
I'nthotu.'ie psaimmiion of tlio •{aviOM-B rpTealil orfieitpil (irtiaili ib all Ihrpp major artener 
Ilf lip lower right leg 8B<I 'fO {<f ppbi orplu*iona of lie popliteal artery. 


Commfiif- Infection in n ina.is(i\e artcno^ckrolie panirrene was eonfrolled 
in '‘infe of the occlusion of afi three main artencs of the lower leg ami a definitire 
Bupraeond^lar amputation healed by pnmarj intention 


f'Asr 9 — \ II. a IfiTPBrolJ womaD, had ooffrenou.* aren* doe lo fro«tbite on li* 
mpilial llrpp l(«^ of pvli fool and IpiH heel*. • wrere rpllaliti* of the fept. aa j fT*lpn:ie to* 
leiiy Willi the lemperaliirp rlprate^l lo 105 6* F Me wan giiea nine intra nrtenaJ ppaieillifl 
injertium orer a ppri.el of nx dn«*, at whirl time »bp was afelrile lie eellulitu had disap- 
peared. and lie dry garffieiuroB area? were JeraairatiBg well I roB«iderabIe portion of tie 
dry canprenous bitbs rlouelied eponfaneoc-ly donng the next su days, al tie eod of wlici 
time lie patient wm gnen 50,000 onit» of |<pno‘illin in 50 er of 1 per renl procaine into tie 
femoral artery with lie bIoi«I prp— nrp enff, wIk-I rgIripqQeBlIy pomppi} SSO tnm. 0 / memury. 
Tlei) a rcmoral of lie remaining pwhar ODd an amputation of the di*tal half of fie distal 
phaHna of tie second left foe were done paiB|p««lT without additloaal anesthetic agent*, 
noth feel liaj healftl romplelply onf nx-ntb later. 


CowiMicnf — The infectious eleimnt was cffectncly oontroUcl in this case of 
pangrewe due to frostbite and a demarcation of a smaller area of dry gaeprene 
permitted so that onh a small local amputation was neccssan 


f ]o Jt a 79 rear oil woman, was adraifteil wili 

preaa of both feet. There was a wet gaagreoe of lie right eecc 
jieent foot, and a dry •*'-“** ' 

the fight foot reTesilpiI gram po«ilire cocci, Fwl. sol*. Ffolcar, 1 
grams^erealed calcification of the arfene* of the foot, oeteomyelit 


diabetic arterio«'-Icrotic gan 
oml toe an t 2 cm. of the ad 
left second toe A cnlfnre of 
and Aerobaeter Boenfgeno- 
to of the right eecond middle 
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and proximal phalange*, and left aceond proximal phalanx A routine regimoa of intra 
arterial penicillin (50,000 Oxford units), papawnne, and potae«iuni permanganate foot soaka 
(I'9000 concentration) was given bilaterally twice Jail} for a total of fourteen injections 
The area of wet gangrene on the foot regressed, and an amputation of the second right toe 
was then done through the nrea of wteomjeMis in the proximal ph ilanx Thia site was chosen 
to determine whether or not the penicillin had erndieatcd the bone infection The wound 
was closed secondarily twclie daja later since this was an early case, and the full benefits of 
the therapy were not yet appreciated Healing was slow but complete in lees than two week* 
The gangrenous portion on tlie second left toe sloughed spontaneously, and the toe healed 
completely with a small scar prior to diecharge A reeheck v ray examination of the right foot, 
two months later, rexealed no evidence of osteomyelitis in the amputated stump of the proximal 
phalanx During the more than one half year since hospital disihnrge, the patient has been 
ambulatory and has had no further difficulty 

ConiHifinf.— Complete arrest of infection by infra-arterial penicillin has 
permitted the site of a right second too amputation for gangrene to remain healed 
for over one-half year although the amputation was done through an area of 
osteomyelitis, the foot had been intolved by wet gangrene, and (he iiiterdigital 
arteries of the foot nero repealed bj roentgcnogiam to be calcified 

Cask 11— It A, n 19 year old rann, deieloped a postoperative infection of the left 
knee joint following the operative remoial of a torn anterior erucinte ligament and medial 
meni<ictt«. The septic cout*e followed subsequently is shown in Fig tO Cultures of the puru 
lent exudate revealed rongula<e po'itiie siaphyliHoeei to be present kfultiple therapeutie 
measures including three courses of high dosage? of intramusculAr penicillin, and one course 
of oral sulCadistine, g%xe no beneficial tcsuU» oxer a period of seven weeks HowevcT, seusi 
tiTity testa on the strain of staphylococcu? present in the pus at this time revealed the or 
gamsm to be inhibited by a penicillin ronventralion (Pfizer 125) of 8 units per cubic centi 
meter Intra arterial penicillin was started at (his time and tsrelie injections were given over 
Bine days The severe suppurative arihriti? heiile<l rompleiely la eighteen date. Physio 
therapy started two weeks after this lime resu1te<l in no flare up of the infection and tlie 
patient na? able to flex the knee 20 degrees prior to hospital discharge. 

Comtnent — The failure of high dosages of intramnseular penicillin is at- 
tributed lo the tissue barriers of the knoc which excluded local pornieation of 
the drug and prevented success although (he Slaph uiircits present was sus- 
ceptible to penicillin as shown m scnsitnitj tests Intra-arterial administration 
of penicillin overcame this tissue barrier and made control of tlic infection 
possible 

Case 12. — A. E, n 05 year old dialxKic nan, had moderate atterio*«lcroti« ccUulitis of 
the dor«um of the foot aud a painful perforating infcctcil nicer on the Bole of (he left foot of 
three month?’ duration Culture of the pnralHit exndate revealed co.sguloFc po'itiie staphylo 
coeci nnd aerobaclcr. An area of callu« surroooding this ulcer was exei'ed and potar«ium 
permvnpsnalo foot »oak«, papaverine, and intraarterial penicillin were given twice daily for 
five day*. The cellulitis on the dorsum of the foot ilmppewre-l m two d.xy«, nnd the ulcer 
heale.1 m one week, but the patient was not alloweil to l>ear weight cm the foot for two week*. 
In the four months »ince that time the pntient lis* lioen able to walk on the foot williout pain 
or recurrent uleeration. 

Comment. — BiabcUc perforating ulcer ot the solo of the foot usually re- 
sistant to therapy healed rapidly on intra-arfcrial penicillin therapy. 

CKtE 15— T. R, n 52 year old wotnaw, bad aw ealarjpMwent of the entire left leg *« 
ondary to an old thrombophtebiti*, Htrc auperficial varice*, and a chronic deep ulceration 
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Case H — .T. I), nn ISjpnroM girl, wiHi n prmoil diagnosis of ncroojnnosis Ind pre- 
viously Ind MTnpatli(vtomips on nil four oxtrrmitios In rpite of itiw n neerotio ulceration had 
ileveloped on the first nnd focoml left toes nt ft wtc of infi-etion niul had been unresponsive to 
tariou* local niedicamontfi tried cner it ttto tveeh I'eriwl Xeitlier the dorenhs pedis nor the pos 
tenor tibiil artery of the font was palpable Culture of the pii* retenled hemolytic ftrepto- 
cocci and foagulaso negatin' ptnphyluroeei to be present The ulcer «ns dfbnded nnd tno 
mtra arterial injections of penicillin were given, resnttmg in n disappearance of the infection 
within three data. 

Commciif, — Intra-artorial peitieillin cffcefi%oly cleared Ihc infection in a 
foot nicer in a patient with aetoeyanosis in sqiite of tlic impaired idood smppiy 
to the area. 

Casf 15 — F. II , a 43 year old ninn, had n rellnlitis, parunyilua, and subungual abscess 
of tho right tluimh Temperature was lOOft* F and the pul-e lib Tlie leucocyte count was 
elevated to 14,300 lie was etartoil on full therapeutic dosca of suifndiarine (1 Om every 
four hours) nnd drainage of the abeees* was elTeetod h) incision and removal of the radial 
third of the thumbnail Teniperafure returned lo normal uithin twenty four hours but three 
days Infer an erjtheinn of the di'tnl two tbmls of the distal phahnx with marked tenderness of 
the center of the palnnr aspect mdienlive of no inf<< lion of the distal i losed space of the thumb 
(felon) developed Sulfadinsine was >loppe<l and tlie pitieoi nns given one injection of 50,000 
units of penicillin into the right brnehiai artery U'liliin forty eight hours nil infinmmation 
and tenderness vrere controlled without incision of the felon The patient had no further diffi 
culty vMth the thumb 

Cojiimcnf. — A felon whicli developed while the patient was on sulfadiazine 
therapy cleared completely in forty-eight hours without incision after one 
intra-arterinl injection of penicillin (SO.OOO units) 

Case lO K , a 32 year old pliysieian, developed nn infection of the left index finger 
and a tubular lymphangitis of the arm a few hours after he had aecidenfally pricked him«elf 
while opcratiag on a patient with gas gangreDc nnd hemolytic etreptoeoeeus cellulitis of the 
abdominal wall ^\ltIlln twelve hours Ihc temperature was elevated to 103* F and the con 
dition was toxic He was then given 50,000 units of penicillin mtra arterially into the left 
axillary artery Twelve hours later the cellulitis wav receding, but intramuscular penicillin 
was started (20,000 units every three hours) as an additional precautionary measure Loenl 
laflammatiOQ had disappeared by thirty six hoars and he was afebrile by forty eight hours 
However, the patient from whom he had eontraited the infection died of a fulminating gns 
gangrene of the abdominal wall m spite of intramuscular pcnicillm therapy and additional 
measures. The physician left the hospital in four days vvilli no residuals 

Comment — Hapid control of an acute fulminating infection of an arm 
lias possibie Ijy intra-artcnal and mtraniira:idar peniciilin in this case. 

Case it. — A. G , a 70 year oW diabetic woinaB, had developed a severe postoperative in 
fection following a bunion operation done elsewhere A severe osteomyelitis and cellulitis 
progressed in spite of therapy and the patient was referred for amputation two months later. 
Physical examination at this time revealed a purnlent draining operative incision with sur- 
rounding ulceration of the shin of the medial awJe of the foot and a cellulitis of tbe dorsum 
of the foot. Boenfgenogrftm of the f«>t revealed a severe osteomyelitis at the operative site 
(Fig 11). Intraarterial peniciUio, papnvenne, and potas«iuin permanganate foot soaks 
'tere given twice daily and all cellulitis disappeared ra forty eight hours All drainage ceased 
by the sixth day. Intra artenal penvcillra was eoBtizmed, hvwiever, until thirty injections had 
been given. The epithelium grew ro well, and six weeks after the start of the therapy the 
skin had epithehzeJ over the area The patient has walked on the foot for live months 



710 


SUBCEST 


Eince then With no pam or signs of reeorreirt infeetum Eoentgenogram of the foot at this 
opwahTc site with no endence of osteoaijebti! 

Comment— A severe wound infection, cellnlitis, and osteomyelitis follow- 
ing a bunion operation responded well to zotra-artenal penicillin. 



Fig 11 FiS 12 

Ft; It (Cite 17) — X>ra> of rffhl fool rcveatfo; martiod osteomietitis present af flret 
RieUtarsophalangeat )unetion with soft tissue swelling of foot. 

Fig 12 (Case 17) —X ray revealing good bony union wilb no evidence of otteamyellUi. &\e 
months after hospital discharge 

Discussion of Possible Ohjeciions and ContraindicaHons to the Technique — 
Because of the frequency with which veins are used for infusions rather than 
arteries, there maj be a natural antipathy on the part of the clinician toward 
arterial puncture This misconception has no basb in fact, since the distrihutin?? 
arteries are usually much more suitable anatomically than their concomitaiit 
veins for repeated puncture. Thus, in the histology by Jlaximov and Bloom,” 
v\e note that, “The wall of the veins is always thinner, softer, and less elastic 
than that of the arteries ” The belter development of muscular and elastic 
tissue in arteries as opposed to the greater prominence of connectiv e tissue m the 
veins is also mentioned In the arteries, the mtemal elastic membrane adjacent 
to the tunica intima is very well developed and acts as an efficient self-sealing 
mechanism Evidence of this efficiency can be deduced from Case 17 in which 
a 70 year-old woman received a total of thirty intra-arlenal injections at ap- 
proximately the same site in the common femoral artery over a period of sixteen 
days without hematoma formation or any other difficulty Similarly, there has 
been no incidence of hematoma formation in any of the other patients treated. 
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THE IMPORTANCE OP PRECISE BACTERIOLOGIC DATA IN THE 
TREATMENT OP INFECTIONS OP THE UROGENITAL TRACT 

Joseph A. Lazarus, M D , and Lnwis II ScnwAEtz, B S , Nrw York, N. Y 

G reat stride* l)a\’c been made la the diagnosis and treatment of diseases 
of the urogenital tract within the past ten years It seems to us, however, 
that we arc now entering an era when eien greater advances will be made in 
treating unnary tract infections, because of phenomenal disco\enes in the fields 
of antibiosis and chemotherapy 

Until recently the treatment of ormarj' tract infections has been more or 
loss haphazard and cmpineal, primarily because of (1) failure to identify 
causathe organisms of infections, (2) nonai'aiJabiliO of. or failure to use, drugs 
capable of destroying offending oi^anisms, and, finallj, (3) failure to relieve 
concomitant obstructions impairing free urinar> drainage 

A fully equipped bactemlogic lalioratorj* staffed by a competent bac- 
teriologist, especially as it pertains to the treatment of infectious uropafhios, 
has become an indispensable accessory m the practice of modern urology The 
time has passed when urologists were willing to accept reports from laboratories 
giving group designations of organisms instead of specific identifications To 
state, for CRDinplc, tliat .i stcrilcly obtained specimen of urine shows a growth 
of Ractfius pyocyniictM, without testing its behavior in sitro, can result in a 
false conception regarding pathogenicity and. at times, lead to dire results be- 
cause of inadequate treatment. 

A patient (Jlr J 1* ) was operated upon by the senior autlior (Marcli, 
1940) A right nephrectomy and subtotal ureterectomy were performed for sup- 
piirathe pyelonephritis, ureteritis, and multiple renal calculi. During the 
course of a routine follow-up urologic examination (Apnl 9, 1946), a gram- 
negatiic encapsulated rod was discOAcred on culture in the bladder urine speci- 
men Uriiie from the left kidney was negative on smear and sterile on culture 
The colony appeared mucoid, svas distinetise because of its Jioaped-up charac- 
ter, and was distinctly hemolytic Although the organism presented close 
similarity to the Fnedl.inder Iweilliis, we deemed it adiisahle to carry out 
further studies AVhen inocuhittd into Khgicr’s iron agar, it became immediately 
esident that we were not dealing with a Friedlander b.iei]lns bceaii.se of (he 
ncgatiic butt and slant, indicating lack of acid and gas formation Following 
inoculation of routine differential media the organism was ascertained to he a 
tnueold variant of /'Afiidomoaas arniginoui (B. pyocyewcMi). Due to the 
similarity of this oriianism to /Ncudonioitat fluorr^erns, differentiation could 
l>c made only by cst.il)lisliing the patliogenicity through animal inoculations. In 
vi\o studies readily disclosed that we were dealing with a linilent organism of 
Cts-at toxicity which promptly killed all animals u-sed in the examination. A 
refill ass-ny was then carried out which disclose*] that the growth of this or- 
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ganism ^ns inhibited by streptomycin, bnt was in no way influenced by penicillin 
or the sulfonamides. 

I-or several jears reports have been reccivwl, in which the causal organism 

called Slaplujlococctis oihns until one of us (Tj. If S.) began the routine 
use of differential media as a means of spoeifle identifleation of bacteria We 
wore surprised to find that what on casual inspection appeared to he a SlapJi. 
aihus was actually a Staph, auretn The reason for this error was that colonics 
of Staph, aurewi grown on agar plates frequently appear white on mere inspec- 
tion Cnrcfii] .scrutiny of these colonics, honetcr, usually discloses a faint 
yellowish tint Tlie exact nature of the bacterium is readily ascertained from 
its bebavior on differential media 

One of the most common organisms apparently isolated in the urine is the 
nartlliis coli, with no further doscnplisc elalioration from the bacteriologist 
^ et, the designation Jl. roll Is indcflnite bceaiise of the niuJliphcjty of organisms 
constituting this group. Jfost bacteriologists plate si>ccinicns on cosin-methylene 
blue, agar, with the result that any colony winch presents a metallic sheen is 
classified in the group of H. coU. It sliould be recalled, however, that any or- 
ganism which ferments lactose will form this variety of colony when grown on 
this agar The two groups of organisms falling within this category are aeio- 
haetcr and eseheriehia. The former, which comprises such organisms os (1) Atro- 
bacter atroptiKS, (2) Aerchacitr <loacac; and (3) Atrobacirr sp. (an heterogene- 
ous group), should not bo classified as It. coH because the latter group, which 
consists of Fsrhtrichia colt (eommunUandcommunior) and Eseheriehia frtuniii!, 
constitute the true members of the B eoH eategor>'. Although members of both 
eatoporici may invade the urogenital tract and cause great pathologic ehanges, 
the first IS usually a.ssoeiatcd with the gastrointestinal tract, while the second 
is a common cause m infections of the urinary tract. As a rule both groups are 
readily destrojed by the sulfonamides and by streptomycin, but are unaffected 
by penicillin. 

For several years the subject of amicrobie p 3 nria has been discussed in med- 
ical literature ^Ye arc all undoubtedly aware that a stcrilely obtained speci- 
men of urine containing leucocytes, which fails to show organisms on smears, 
must be carefully examined for the mjcobactcrium of tuberculosis, especially 
ill acid urines. The absence of this organism and failure to obtain a growth on 
the commonly cmplojed aerobic culture media has led observers to group such 
examples in this eatC(,’ory. It seems to m, however, that before doing this, speci- 
mens should he cultured on carefully selected anaerobic media. There arc ap- 
proximately twelve anaerobic organisms, ranging from microcoeci to the gram- 
negative nonsporc-forming rods, and includuig one member ol the NcisseriaTi 
group, wliich are obligate anaerobes showing pathogenic features when invading 
the genitonrinarj- tract. It is our routine to use anaerobic media whenever urines 
fail to show organisms upon routine aerobic media, and upon ail urines obtained 
from patients who present sv-mptoms suggestive of urinary tract infection re- 
gardless of the presence of cellular elements in the urine Ye have in mind 
supplcmcnlarj' reports regarding this subject to be published in the near future. 




Mjoratory I’rorcdurc%.—Vptm CTamiiiation of <«itccinKiis, urine speoimcni, 
preferably freslily iinx-nre.!, vhouW Im* rolleeUd into two tiilH-i, one for smran 
aiKl tlic ofbor for enltnre. Xegatixe sriuars of n Uiomusbly wilrifiiwl urine 
fipceimen ilo not neces.vnrily. as nforeviM. in.liejte nlwnee of baetcria ^Ve 
have repcattilly foiiml this lo In* iJjp rasp, aiwl wntrori to ubat Jia? fnyjiientir 
Itoen ntl\ocnt(<l. \\e routinely mltiire all uriiie<«. is-franih-v** of the reMilK of the 
Mtiears 1 nilure to fnlinu this proeetliirr and In rely upon snioar diasmoses, 
(hat IS, mahintr trnim stains of smears taken from Krrmths on culliirc media, 
often lends to ernirs >ii diaimiisis lor example, on omiiBo ycilou- colony is 
frn|iienll\ seen on jilates, nhieh n|Mm the stainisl snie.ir disetoscs cocci in small 
cluiiips rinliire to employ difTenntial media may lead lo enliins this 
niirrtit, nlicieiLs if u Were run thnnich the meilia it ssoiiM l«c found to I)e 
Virrororri/t oorofifi/uut. Jn (lie same manner, ?/ieeiver/rfW» ecmif may lie miv 
taken for Slii]ili nlbm, except that the fonner doi-s not liriuefy gelatin All of 
IIicm' nrif.inisms are p.ithfi';i ns and base liei'ii isolates] from foci of iiifeetions. jet 
iifit all of iJiein resiKnnl aimilnrlj to clieinoihcrapj* It is. therefore, important 
that ibrreix'iitial midia lie as well as that ehemother.ipeiitie nssajs Is* run 
in order to nseortnm the sen'itisily of haeiena lodniBs 

When urines are ttiwulatid into broth iiiidia, it is fni|iienllj found that 
in lh< presinee of a nitiUipIieitj of oivniiisnis the l».ielrria sliovuiift the most 
bixiirinnt priiwfh |iroi>ensily emnpletely oserprow nil others, makintf it inipos- 
Slide on the siihseiiuentlv transplanted apar plates to isolate nnd thenby identify 
the \nrioiis bnctirial eoldmi-* pres«'nt For this reason we haio found it ml- 
vantapeous iminediatrly to stnak Mood asar plates nt llie s.inie time llinl the 
liroth media are inoctil.ited Itiffetinli.il meilia nnd in \ilro examinations fire 
made rniitttielj 

WhuKior an orpnnisiii is isolated which fads to eonfonn to the usual 
stniid.inls, niiiinnls are uioeiilatcsl and further examinations made Onlj in this 
wai can the /MCtenohip/st detemme (he (wJi.nior and pnihosenwity of the Un- 
asiial cauvil orpaiiism t'ari’ful assays must lie made oeensionallj in onlor 
to aseertnm the toxieitj of I«e1rrin. ns well ns the effeet that spceifie thcrapj 
may exert upon tiiem A <-onimoii metliiM] um'jI (ij t.itiornfories in order lo as- 
icrtaiii patliopenie tciiderieies of Isietaiin is to determine the enpneitj of the 
otannism to hemalj-ro blood npar Yet, it is eonnnon knowledpc tlial m-inj 
saprojiliytes nKo show tins tendency hj sirtue of their nlntily to IiemotiTC Mood 
fhroupli iTietnlHilie proecss'-s. On the other hand. It is iiNo known that many 
I>atliopons fail to show tins tendency. Amnia? moculation is the only certain 
method of dctermiiunp the depree of imtliopenicitj of Iweleria 

.Idoptation of Druy to Orijnnt<m — Willi sj>eeific therapeutic agents he- 
lojnifjg available in eier-ineje,isjjip niimliers. it liecomes necessjiy for the urol- 
opist to nseerfain, whenever treatinp infections of the uropcnitnl tract, not only 
the ndnptabdily of nntibioths to the nature of offeiidinp orpanisnw, hut aLo the 
correct dosapes required to aeidcie aileqnafe results- The lendeney to rely on 
instiiietions funiLshed bj drug manufacturers in the use of cliemotherapcutic 
agents or on the opinions of writers in tlicir xanons publications is not deioid 
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or remollin h> their phvsioians lonjr before tJiey }iaio been snbjecfetl to urohsk 
examinations and before an\ attempt was made to identify the causal organism 
of infection AVe Jiave receji-ed innmaeraWe requests from patients as well as 
phj sifians for information regardin" the use of drugs which would cure urinary 
infections Thei are fi-equenH^s surprised when asked wfietfier the urine has 
been cultured, staling that they believed tins to he an iiniiceessari procedure 
in 1 iciv of the a\ailahilit\ of such “wonder drugs” as sulfonamides, penicillin, 
and especially the ‘‘mjsterioMs siipenlrug” streptomycin, glowing accounts of 
i\ hicli thej read in newspapers or medical periodicals It makes little difference 
to the average physician, when xising penicillin, whether the organism is a mem- 
ber of the U co}i group or a \milent strain of pjoeyaneus or BactUiis prottns, 
little realizing that these organtsm are not affected by this drug Hut the out- 
standing risk of the indiscriminate use of chemotherapeutic drugs is not so 
tmieh the deleterious effects which they may have on the patient, but rather the 
clang! rons effoets of the drugs in proioking a stale of resistance by the patient to 
the particular drug, so that should subsequent circumstances make it exigent to 
use drugs against an organism known to be susceptible to tlieni, their potency 
n ill be greatl.i nullified b.r the indticci? resistance of the patient 

Likewise, if correctly selected drugs \iitlim this category arc used in In- 
sufficient dosages, organisms may readily deieJop an immunity to them, so that 
within a short time they arc no loncer inhibited In other words, a good rule to 
follow when using antibiotics is to select a drug that is known to bo specific for 
causal bacteria and to use it in sufllcient dosage to destroy them promptly and 
permanently. 

SfilM ^RV AN'D CON'CLCSIONS 

■With the advent of chemotherapy, tlie treatment of uiogenifal infections 
has become completely dependent on the Imctenologic laboratory We can no 
longer remain indifferent to the causative organism when treating infections 
Urologists must insist upon precise identification of bncten.T rather than upon 
group designations, because memlicrs of the same species of bacteria may show 
decided variations in pathogenicity and reactivity to drugs generally considered 
specific for the species This requires constant access to a well-equipped lab 
oratory and the work of a competent bacteriologist who is capable of carrying 
out in vitro and in mvo studies of bacteria, as well as accurate assays on the 
toxicity of organisms, their reaction to drugs, and the most effective dosages 
required to exterminate them 

To avoid contammatiHg nrmc specimens, caicful attention must be paid 
to maintaining asepsis in obtaining specimens from the bladder and kidneys 
The use of strong antiseptics capable of sterilizing imnes at the source and 
during transport must be circumspectly avoided 

We have attempted to outline the routine used in our laboratory of ob- 
taining and examining urine specimens, with the new of showing the need of 
baeteriologic laboratory facilities as essential features in the office arma- 
mentarium of the urologist The prompt and frequent culture examinations of 
freshly procured urine specimens, without subjecting patients to financial 




THE POSTGASTRECTOSIY SYNDR03IE 
Dwro ^Vdleesbero, and Erxst H\Msn3sciiL.40, ir.D., Xnv York, N. Y. 

(F rom the A’ufnfion C?inic and the iledural Fenteee of The ilount .Sinai Jlospdat) 

O UBTOT.<VL gastrectomy is considered to be the method of choice for surgical 
hD treatment of peptic ulcer. Jejunal uleer is an occasional postoperative com- 
plication of this operation, ivhereas it is exceedingly common after gastroenteros- 
tomy A group of patients, however, present a variety of complaints and symp- 
toms after gastric resection even though they do not have peptic jejunal ulcers 
This clinical observation is confirmed by comprehensiie follow-up studies In 
a group of ninety-four partially gastiectomizcd patients, studied by Sarah 
Jordan,' twentv-seven (29 per cent) had dilEculties m maintaining normal 
weight and presented a definite nutritional problem Matecr’ estimated that 
approximately 14 per cent of his patients showed postprandial symptoms 
Miller' found in 17 of 240 cases symptoms of weakness, pallor, and loss of weight. 
Custer, Butt, and M'aiigh* encountered in 28 of 2(X) eases postprandial symp- 
toms; in twelve cases these symptoms were mild, in ten they were severe and 
interfered with the daily work of the patients, and the six remaining patients 
were classified as "gastric cripples” liccausc of ihcir complete mabilily to work. 
Berkman and Heck’ studied extensively the postprandial distrcs.s after gastric 
resection, the so-called dumping syndrome The distress was more severe in 
the first two months after the operation than at a later period In some in- 
stances aicrsion to food developed, (he eating habits deteriorated, and this 
resulted in the consumption of only minimal amounts of food Sandweiss and 
associates' agreed inth Crohn' and others, that gastnc resection is at present the 
operation of choice for peptic ulcer but emphasized the importance of post- 
operative gastrointestinal symptoms without marginal ulcer In their opinion 
some of the patients arc more incapacitated than (hose who hate recurrent ulcers. 
Although the number of these patients is fortunately comparataively small, a 
careful study of their symptoms and signs would appear to be well justified 

During the past three years a group of fourteen patients who underwent 
subtotal gastric resection was studicil at the N'utntion Clinic of Jlount Sinai 
Hospital .iVll fourteen patients were markedly underweight and were referred 
to the clinic as nutritional problems After a thorough clinical examination 
including x-ray studies and laboratory analyses, various tj^ics of high calorie, 
high protein, high vitamin diets were given, as well as vitamin concentrates and 
liver extract The therapeutic results, however, remained, as a rule, unsatis- 
factory During the course of the observations a study of the underlying causes 
of the postgastrectomy syndrome was carried out in each case 

GEN-EKSU CIIAILICTERISTICS 

The group includes thirteen patients with subtotal gastrectomy for peptic 
nicer and one case of total gastrectomy for gastric syphilis Of the thirteen 
ulcer cases, ten patients had had preopcrath-ely duodenal ulcer and only three 
a gastric ulcer. Patients who had liad lescctions for carcinoma of the stomach 

Receded for publication. June IJ. 1*1* 
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ttH'ti |inti< iiti nm! n iitcii »f Iht* ni<r.t fn<|iwiit «»tn|)laint< I’tistpranilial 
fullni-v’i nml or iinuM.) hah {iri-vni in fwli«nf« I'nictathin am) UMiUis 

wnn n romplnitit <if twih. lutMtit'* l>ir«iin-*< nt \anoi« Unus of thr (Iip I'Ut 
rnofiilv ID f^iiiiicrtioii Miili llio mini'- of na< foufol in j'atlonl^. In 

ft''Vii»i,iliori ftiih <Jirruif>.’i. jir»»fnv iwrxinnilioii I'alitil.ition'v ntnl inrrta«Ins 
wrakiii's'i oopiim-*! ofjcn forntis; llo- to Ii.- »!v«n nftir mtaN In onJif 

lt> n>oiil fniiitintf to con<.liiMtion ««« fonn<1 in riirlit jt-itirnta. to 

<linhr>iin in ino |•ntir||ts 

.Markol nt ((rnriiin w«rf |*r«~.»nf in four i‘n(liiirliiaf< wlu* 

pn-siiiiMl Miri' nioiitli mih r«<M<tiins; nn«l Jij of thr pajullne of the 
InnRtH* nii'l in one <•««.<• r>i<iI»«U Tin- otlirr unlit i'inaN thownl only minor 
Minis of iitriiiiiiK’ nrid fliul rii»>tl.itiii «l.firt.t)»-t of ilip miir«,ut mrmliMnc of ihf 
nvnitii nt mil nt mild <ti<l>nrf of tiiamm .\ <l<tlruni*y (dr> tkin uith litpcr* 
I omt(t«it nti<l fiilliriililiti 

It lint to iic iiuntioiHti Ih.ii m n fen «if our {•nti«iitt ndilitionnl rliniral fiml< 
iiifft HI re i*h-s<-iit One {i.itif iit (C'av 7i nfiowrtl n-MriVtcd motility of tfie Ii'ff 
diapliniirtn due to n iiiTiK injurt nilTt n-*! iluriiii; World War I. Another (Pute P) 
liad linmehiifi.itit tuth dirink.i'.'r of llie riirJit lower I«l"* One patient (Cnse 12) 
jirrsenteil fMd<n«-e of miM nrthritit with l«tj« rnrieeniia and nat "inspected 
of hatin'; cuit ttne patunt (t'asi* 13| li3«l n historj of malaria nnd etidenee 
of mild t!inimlx>an"iilts otililenmt Taso 14 wjit mtntione"! a.s n ease of pastrie 
ttidiilit. the paliciit’s Wntsemmnu reaction remained i>ositite after inl«ntire 
trentnunl It ft important to cmplintizc that (!«• ninjonfi of tfip'f indiiMiw?* 
prfsi lit It! xlipinas of pstrlioneiirieiit with tcndi ncy to oteremjdiasit and flint ion 
of stmploiiiH AIl!ioti"li tome of tium were uicniiitl to nttriliiite their "nertous- 
iiets” to ttio poor poncral eondilioii and lo"« of weisht, pttelioneiirotie trciuls 
eoiild In* trar«d t'aok to the peril*! prceetlinjj the oi>cration nnd tlie onset of the 
disease 

numii jioKPiioiiWA \Np niiioii 

Morjih(il()"ie hh**! stinlic* fiiiletl to n’teal any .ttrikinp nlmormnlity. The 
red Lloo"! count ranged from 3.790.000 to 3,620.000, the aicrogc being 4.430.000 
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Table IV GASixtc Aoditt 


C. M. 
G a 
L.Z 
J K 
M C. 
S R. 
S Z. 
n.E 
B B. 
L.E. 
F. 

R B 
A. F 



had to be rchospitalizcd In none of the other eases was there evidence of a gas- 
trojejiinal uleor Special small intestine slndiis were performed m seven eases 
and failed to re\eal abnormalitfcs A distention of the upper jejunal loops coiild 
be obsersed in mast of the cases Tlierc was, howeser, no evidence of a dis- 
turbed small intestine motility or a dcfieicney pattern 

In a few indisiduals the stools were earefiilly analyzed for presence of un- 
digested food elements. Only rarely larger amounts of fatty acids and soaps, 
in absence of neutral fat, and occasionally undigested muscle fibers were found, 
while undigested starch cells did not evcccil the iiOTmal limits None of the 
examined patients presented froths, bulky stools indicalise of steatorrhea. 


FASTINO BLOOD SL'GIR LtlTUS WD 01 UCOSE TOIERSNCE TESTS 

The fasting blood sugar was determined in all fourteen cases and was fol* 
Icrtied in thirteen patients by a glucose toleranee test with oral administration 
of 100 Cm of glucose In one of the patients (Case 12) it was impossible to 
perform the glucose tolerance test liccausc the administration of glucose cause , 
on repeated occasions, violent somiting It must be stated that the majoritj o 
the other patients complained of nausea and epijrastric discomfort shortly after 
the intake of glucose and in a few instances \-omitmg could be prevented only ^ 
placing the patient in a horizontal position The fasting blood sugw ^au? 
betw cen 70 to 146 mg per cent, the averase being 101 mg per cent (see Table \ )• 
Two of the patients had a moderate elesation of the fasting blood sugar (Cases 
and 0) , m only thi-ec instances was the fasting blood sugar below 60 mg. per ecu . 
and in no instance was it lower than 70 mg i>crcent The cunes obtained in the 
sii"ar tolerance to.st were chanieleiizcd bv an early peak which was wac e 
nsuallv after one-lialf hour and in only tbrcc instants 
after glucose intake The mavimiim elevation ranged from 130 to m„ i 
cent, the average being 188 mg per cent In alt 
drop of the blood sugar after two and one-half to three and 
comparatively low figures, ranging from 51 to 80 mg per cent, ‘J® 

60 m" per cent The glucose tolerance test in the gastrectorai e P . , 

thurcharlcterizcd by a steep and rapid elevation of the blood sugar level with 




726 


siin:FJtr 


averasc faslintr ^^^nmin A lo\ol of tlip hospital impubtion (CO !o pfr^rnt). 
The Mtamin A tolerance text with IfO.OOO I r. of \ifnmin A foHo^^ed thedotcmih 
nation of tlie fastiii" le\el The Mtamin A s<runi eoneditratioii after four hours 
ranged from 63 to VJ'> hk jjor cent, the aternce lKin« 13G ns per cent. Thus, the 
resjiotisc to the silninin A lolernnee test has to 1 h* eonsulered normal for the 
aserase patient. The ehanieter wf the rune itriM-iits a normal elciation nith 
one exception, the flat curse In Case 11. 

ftnstriH'nlerol(j!;ixts iis ssell n.s suet;ioas have recentl.v heconie interested in 
file s\ mpfom.stolosjji of some {rastreetomirrtf iridiitihials «/if)se sjniptonis an? 
not raiisid by n marsrinal «le*e and ssho. acennlitis' to sarious statistics, repre- 
sent C to 29 per cent of all patients snl»jeet««l to partial {rastreclomy for peptic 
ulcer 

A itroiip of sinh jiatniits, r»-ferml to the NTitntion Clmic of the Mount Sinai 
IJospKol chiefly Iwaiise of inahilitt* to train neiirht. were subjected (o a c.ircfaJ 
stiid.v. The asernjre patient of this Rronp had lost ITi D imiinds from the onset 
of ulcer s.Muptoms to the time of the o|>enitioti and. in addition. 101 pmimls 
after the castrectom.v, the total loss of weisrht Unns 26 pounds These indi- 
Milunls had Ihstii plaeeil on snrioiis tj|«es of liish e.»1i>ric diets, supplemented hy 
Mtamin eoncenfrates and liter exlract, hiii faiTeil to pam ueipht Kaeli of (hem 
presented a tlcdnite nutritional pmhleni. 

The pohtpnstrcetomy stndrome was cliaraclermd hy postprandial fullness, 
iiAusea and dizruioss. enictnti«n and licIcUinp. faiipuc. wtakness. jinlpltations. 
perspirntlnit, headaches, and (endeney to fninlinp spills A thoroucli analysis 
of those sjmptdfas pcnni((e<l a elassifieatiori into enrJ.f and late postprandial 
sj iu]itoms The early itjmiptnms wen* ehieflj fMllne>c<, nausea, eructations, liclch- 
inif. dizritievs, and ttndenej to tomiiins. while the late wniptonis oeeurrinjr 
Usually two to four hours after meals wore dizziniss. palpitation*., i>erspiration. 
Iieadaehes, fatipue. and we.ikmss. The earlj ns well ns the late stmptoms were 
.sofiiewhiit rclictetj hy the assiinipthiri of a hon/ontal position Bec.iuse of these 
coniphiints many of the jiatieiits do\clo|M-d the hahit of rrstiup for tjrioiis 
periods of time after meals It is of interest that in inniij patients the late sj mp- 
toms could he definitely relieved hy eatinp sihile the early sjmptoms prceludod 
an\ further food intake. Tlie nppear.snec of earh symptoms compelled these 
imliMdcials to tv^tricl their /oo<l inialie to seio’ sjiinll amounts, the relief of 
late Rjmptnms hy catnip taiipht them to lake these .small amounts of food at fre- 
quent intervals One pained the impression that the carl.v and the late post- 
prandial sjinptoiiis weiv eaiisisl hy different laeehanisms 

Clinical ohscrsation of these inditiduals and a stiidj of their ease histories 
rcvculeil eeidence of psjeJiojiriiiotje stipnws in nil of them 3[any of them 
were already stomach conscious lieforc the operation and the shock of the opera- 
tion, the immediate postopenitiic mirsc with Its occasional comidieations. t e 
general rundown condition and malnutrition, and especially the postpran m 
symptoms described prcMOiislv exagpeialcil the pre-existing stomach aware- 
ness and led gradually to a xicious eirelc wherein the postprandial s>'mptonis 
and the fear to eat were the outstanding factors. In the extremely severe cases 
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the final picture may then, phjsically as well as psychologically, resemble that 
of anorexia nervosa: the patient appears underweight, tliere is diminished 
turgor of the skin, the eyes are deeply set , he is morose, self-centered, and full' 
of anxiety and hj-pochondnac ideas centering about the stomach The basal 
metabolic rate may be low, as exemplified by the patient (Case 4) whose basal 
metabolic rate ranged between —11 to -19 per cent. 

The morphologic blood picture was practically normal with an occasional 
tendency to hjTiochromie microcj'tie anemia. Berknian and Heck* and others 
have found this tj-pe of anemia more frequently among their gastrectomized 
patients, while Fams, Ransom, and Coller* encountered it, as we did, only 
occasionally. The blood proteins as well as the partition were normal with 
one exception There were onlj’ mild signs of nutritional deficiency consisting 
of smoothness and reddening of the tongue In the latter cases there was 
moderate hj'pertrophy of the papillae, occasional cheilosis, moderate hyper- 
keratosis, and folliculitis of the skin 

Roentgen studies of the gastrointestinal tract failed to reveal any abnormal- 
ity in the function of the stoma or of the small intestine The majority showed 
rapid esacuation of the gastric stump with the usual subsequent overfilling of 
upper jejunal loops One patient developed a mai^inal ulcer in the later course 

The fasting blood sugar ascraged 101 mg per cent Only in three cases 
was the fasting blood sugar below 80 mg per cent and in no instances lower 
than TO mg. per cent There was no evidence of hvpogljccmia or hypogljcemic 
sj-mptoms in the fasting state The glucose tolerance curve showed usually rapid 
and steep elevation up to 258 mg per cent, with an average level of 188 mg per 
cent, and a rapid steep drop to an average of 60 mg per cent two and one-half to 
three and one-half hours after the glucose test meal In the course of the test a 
considorahto number of individuals eliminated glucose in the urine in concentra- 
tioas ranging from 0 9 to 7 5 fim per cent Since none of these patients had 
dial>et(-s, the extent of the glvcosuna vras remarkable and had to be attributed to 
the rapid alivorption of sugar from ibe intestinal wall and the transient elevation 
of the blood sugar level over the normal kidney threshold for glucose. The pos- 
sibility, however, of a pancreatic origin of some of the high blcKxl sugar curves m 
connection with a pre-cxl^tlng penetrating duovlcnal ulcer and a probable injury 
to the pancreas cannot be excluded 

The question arises vvlicthcr any relationship exists between the pattern of 
the glucose tolerance test and the patient's <oniptonis Glaessncr* attributed 
the early postprandial symptoms to a hyperglycemic shock. We are inclined to 
•bnilit the importance of hy pcrglycemia in lliis connection since there is no other 
instance known in which hyperglycemia would lead to similar symiptoms of shock, 
''p would rather attrihiitc the early phase of postprandial symptoirw to me- 
eh.vnical factors - the small stomach, the rapid empty ing of the stump, the rapid 
filling and dLstention of the jejunum, and the suliscfjuent mc-senterip irritation 
The late ixKtprandial symj>toras. howirer, arc in all pnibabilily closely relate*! 
to chemical factors and to the rapid and sleep dvTreasj- of the blornl sugar levd 
In their clinical manifestatioas the late symptoms ri-sisnble the typical state 
of hviw^hnmi.x and are relieve*! by* f«o*l intake. Interestingly enough, flie 
syniitorr.s of th<-so patients can lx* rt“pn»<lurr<l exi*erimentally !iy the glucose 
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tolerance test in llie early stage of the test epigastric iirossure, fullness, nausea, 
,and occasional \omiting arc encountered; m the late stage of the test, palpita- 
tions, lieadaelies. dirziness. and perspiration occur. One has to consider, how- 
e^er, that symptoms of hyjioglj'cenila are not infreqiicnth encountered in ulcer 
patients not operattd upon and oeeasionally in apparcntli. normal indiriduak 
Evensen’” found in pogh ecmie sjmptoms in 30 per cent of his patients with 
ga.stroenteroslomy. in alxnit 1 1 per cent of patients with resected stomachs, in 8 
per cent of patients suffjiing from peptic nicer not operated upon, and in 6 
per cent of normal indnidnaK flliicose defieicney has heen considered to be 
the cause of fatigue and weakness by man; authors (Wilder,** Gillespie,’* Portis 
and Zitman,'* Alexander and Portis.’* and Karlan and Cohn**). 

In the light of those findings the mecliatiisni of the postprandial symptoms 
ma\ be explained ns follows after the intake of food there occurs rapid filhng 
and distention of the vnmil stimjih. rapid emptvmg of the stomach stump, and 
oicrfloodin" of the jcjumim, causing rapid absorption of carbohydrates and 
steep elexation of the blood sugar Jetel In this stage the symptoms are proV 
nbly due to mecliameal faetorx (and m some eases jwsibly to the absorption of 
unchanged proteins w ith the siibsei^ncnt elTeet of shock) The posihyperglycemic 
h.vpogl.vccmia is probahlx the chemical cause of llic late ssiDpteais This tendency 
to h>'ponl>ccmia in these patients is prolmbls eaiiscil by a mtiltipbcity of factors 
The rapid and earl.i ele\ ation of the blood sugar lerel per se (caused by the rapid 
empOung of the stomaeli l is proliabiy one of them since it is knomi that there 
i*sists a reciprocal relatumslnp lietween the height of the hj'perglyeemie rise and 
the depth of the latei hvpoglyoemic phase The tendency of ulcer p.ttien» 
who were not operated itiwn to liipogl.icemia may lie another factor. Whether 
or not the ulcer patient de»e?«ps this occasional disturbance of carbohydrate 
regulation on the basis of some central neurogenic or psychogenic factors cannot 
be discussed here While Alexander and Portis'* are of the opinion that emo- 
tional factors are responsible for by pocly cemia na the sagus neire, Karlan 
and Cohn" fonnd that the state could not be blocked by atropine 

There is another factor that must be taken into consideration It is known 
that the preceding diet affects the character of the glucose tolerance test- high 
carbohydrate, low fat diet flattens, tvliile low eariiohydrate high fat diet raises 
the glucose toleranoe curve L'leer diets are, as a nile, high fat diets and their 
use prior to the test may be another factor responsible for the blood sugar 
pattern 

The exatmnation of the xitarain A semiii concentration and vitamin A toler- 
ance tests revealed, as a rule, normal figures, in only one instance a flat cun^e 
was encountered, resembling the nfamm A tolerance curves found in sprue 
Occasionally, larger amounts of imabsorbed fatty acids and soaps and mod- 
erate amounts of undigested muscle fibers weie found in the stools, while eiidence 
of a disturbed starch absorption was not present In not a single case, however, 
did the stools resemble the frothy, bulky, light-eolored stools of sprue. 

Flat glucose tolerance ciines are occasionally found following ^^strm re- 
section. We obsen-cd it in three gastrectonmed patients who coidd not be m- 
tn ihw «tudv. These findings may indicate that in some individuals dis- 
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turbcd inlcstinal aljsorption is ft fftclor, which sliould «ot be o\crlookcd and 
which certainly tlcscrvcs further studj (see Wollacgcr, Comfort, Weir, and 
Osterberg”). 

SU3U1ARV 

1. A group of foiiitccn patients, who for inan> jcais after partial gastrec- 
tomy for ulcer had been nnablc to gain weight and picsentcd difficult nutritional 
problems, ha\e been imcstigateil The symptoms were analyzed and di\ided in 
two groups • early and late postprandial sj inptoms 

2. The earlj symptoms were caused bs mechanual factors, small sfomaeli 
and rapid emptjing, and o\erfloo<lmg of the small intestine The late symp- 
toms wore due to chemical factors, hsTioglvccmia secondars" to the exaggerated 
postprandial hyperglycemia, and occasionally secondary to disturbed intestinal 
absorption. 

3. The postgo-streetomy sjndionic was caused by a sequence of these early 
mechanical and late chemical faetois, osaggerated by distinct psychoncurotic 
stigmas Jinny of tliesc individuals were stomach conscious The shock of the 
operation, tho postoporativo course, later the postgasttcctomy symptoms, and 
finally the diminished physical and mental icsistancc associated with under- 
weight and malnutrition exaggerated the .stomach awareness The ultimate 
effect was a conflict between the postprandial symptoms, the late manifestations 
of which arc relieved by food, and the fc.n to cat TJie treatment of these pa 
tients presents a senes of difficult clinical, nutiitional and psychologic problems, 
all of which require consideration 
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TlinKE JJL'NDJIKD SKVEXTy-KOL'K ACUTE ^Y^n ATOLXOi' 

OF THE TIIOUAX 

CiiMt!,L.s n. nL-im\\K. MI),* Ik^TON. Miv., Wiijjut II. Fuon, JID.* 
Akron. Ohio. am> IIo« »rd W. .Iovii». Jr., M d..* IUi.TisioRr., 3 Id. 
'"Trills paper i>ro'-ejiti tlie eiiM^rieiiee nf it iminlier of teams of tlie Fifth Aui 
•1 jijjrt .S«r}fH‘al (I'niup in iho trisitneeif of J"! intrathoraeic wotmtls in the 
European Theatre of Operations front yept IC, 1314. to May l.>, 1345. Ccuu- 
hin«l woun»U of the thorax niul alHlonieii are not meliiileil, as they are re- 
ported elsewhere ‘ 

Two hiiiulred and eifjhlj -three indititliiaN were treated in Field Hospitals 
witli nil nveraije time hetweeii iigiirt niul operation of ahemt sesen hours. The 
remainin}? nineis-one were taken to Ksaitiation Hospitals with an aierace 
tune between injurj* and operation nf ten liours 

i'rtoiurafift — Patients wen* adniitteil direetly to the hospital shock 
ward and there jirepnred for o|*eratinti The treatment of indisidusN snth 
penetrating or perfoentiutr seounds of the tlionix was eoiiiplieateil not onlj by 
seven* slunk Imt by gertnin >.j*eci.il prohleins nva»en»tel with tlioraeic injuries. 
The treatment of shock <lilTeml little from that employed for wonnils elsewhere 
in the binly and will not he reeonntnl Reference may Im? made to other papers 
for details’ The special problems iiisoKnl m the j'reopemtive treatment of 
eiLsiinlitim with thorncie wounds will lie considered at lenttlh 

The incidence of injury aiconliii" to the standard methixl of wound elftssl- 
niMtion IS f.'ive« in Table I 

The princtjial emphasis in the treatment of siickms wounds has hwn placed 
on inunnliate closure as u hfcs.'iviiu; measure For present statistical pur- 
poses eicr.t nound has lieen c</nsjdere«l as a siitkiii" noiiml if (1) it was re- 
porteil as suckinjr on the Emerjreiicy Meilical Tag previous to reception in the 
hospital, whether or not it was bucking when flu* dTcssiii" was removed, and it 
(2) it wa* sucking i-ponUnetms}}' tn the hospital 

Although no one can deny the ntyency of closmg a sucking wound, once 
it IS sealetl by petrolatum paiire no priority for definitive care need be given. 
This (s Iiornc ocit by n'fereiKe to Table fl iu ninth the same mortality for 
both the snekiiig and nonsni-kmg groups of eases is shown. 

Hemothorax occutred in 79 per cent of the cases In the 2s9 eases in 
which it was present there were up to 2.o00 ec. of blotxl The preoperatire 
treatment was an<l should be conserralive A small collection of Wood, -00 
to 300 ce, in the absence of other factors, was left alone. If respiratory em- 
barrassment dictated asjiiration before defiiiitire care could instituted, as 
piration with a large needle w.is done IE hemotliorax rapidly recurred, high 
priority was given for an immediate operative procedure. At the time o 
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TABtrl. WofND&TATlSTHS — 174 I’ATIPNTS 
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111 ■'Otiii' iiistiiiicps wlierc n lliDr.tii'toiii} was licit iiiiljc-Htril ami tin* Moiiml 
(Uil Hot reiiiiirc ili'liruicnipiit as willi |MTf«>riitiiiK •ritiislmt woiiniN, nsjiirufion if 
lilt' lK‘nioth()ra\ coiistitiiti'ii tin* pniiniMl im-tliod of tiirmiH 

I’npiimotlionix per so was imt trraloil iii the i>rri'i*i’rntne ward niilpss po- 
xpirntorj ciulmrr.issmciit «as pn-scnt I'mlpr this firi'iiiiistam’i' tJicrp was no 
liPsltnney in (loin;: a smiplr aspiralioii 
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Tension pncumotli()r.ix was an iiiiiisiial pix'iiporatise etimiilicalion occur* 
ring but tlurty two times. In llie nujoruy of oases it was lUic to a vnhelilce 
type of biioloiig woiiiul nml in tlic rcmaiiuler to a piinclnreil lung Altliougli 
tlie former type of injury milil bo treatoci by scaling the wnuml anil aspiration, 
the uneertaiiities of iliaRwosis rcijmrcd the introilwctioiv of a, large necille or a 
stiff catheter into the soconil iiiteicostal space anteiiorly. This was atfachecl 
to a drainage apparatus with water seal 

Ancsthem — In thoiacic casualties ancsthesu was of great importance In 
the presence of a sticking wound or an iiitratlioracic procedure, endotracheal 
gas, oxygen, anil ether was the anesthetic of choice A preliminary induction 
with penthothal sodium was freipiently used Tins obviated a period of en- 
citement which might reopen a temporanlv sealed sucking wound or start fresh 
bleeding from the lung Either of these complications made the further admin- 
istration of anesthesia \er>' difficult and liazardous 

The advantage of being able to use positiie pressure for expanding the 
lung and to stabilize the mediastinum during mtrathoraeic surgery is so great 
that further justification of endotracheal anesthesia is unnecessary The vari- 
ous kinds of anesthetics used arc shown in Table III. Among the 281 endo- 
tracheal anesthesias there were twenty-six deaths, a mortality of 9 per cent. 
None of these were considered directly' attributable to the anesthetic. 
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2 IleinotlioraT which mild not Iw aspirated, iisiialh due to dotted blood. 
These patients often showed djspnea, c 3 -anosis, and niediastmal shift rnder 
these eireuiDstaiiees an open fhoraeolom^' was undertaken to prevent organi- 
zation of the blood and the possible necessitj for a decortication of the Inng at 
a later date. 

3 The presence of a foreign bodj* 2 «n or larger in the lung parench.ma 
or pleural cavity. Such particles were reraos-cd to obsiatc the danger of lung 
abscess or infected hemothorav. 

4 The presence of shattered rib fragmenls either in the lung or pleural 
cavity or large fragments which had not perforatetl the pleura These indi- 
cated thoracotomy or extrapleural nh resection It should be added that 
many surgeons came to feel that bone fragments m the lung were of more 
serious consequence than metallic foreign bodies 

5. Tension pneumothorax due to a broodiopleural fistula required thoracot 
omy for lung suture. 
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A suclcing wound was not conadered an indication for a thoracotomy. 
Debridement and closure uere performed unless one of the previously men- 
tioned indications for thoracotomy was present also With these indications 
for thoracotomy, treatment waa m general more conservative. However, it 
was obsen'cd that the more radically treated patients often had smoother post- 
operative courses Temperature and pulse elevations were less as a result of 
the operative removal of all serum and blood, both liquid and clotted. Post- 
operation serum collections were readily aspirated so that a high percentage of 
individuals could be evacuated with a drj' pleunil cavity and completely re-ex- 
panded lung. Furthennore, reports from genera! hospitals indicated that in 
those patients treated eonsersativelj the incidence of empyema, lung abscess, 
and infected hemothorax was greater than in tlu^ treated radically. This wms 
especially true in the presence of small foreign bodies Finall}', directives 
from the surgeons office stated that all foreign bodies of whatever size should 
be reraoied because of the high incidence of late lung abscess and empyema 

Thus, toward the eud of the War m Europe foreign bodies of a size largo 
enough to find and suspected lung lacerations especially from shell fragment 
wounds were added to the indications for thoracotomy. In spite of the wider 
indications for thoracotomy, the majority of cases did not require this procedure. 

In slxty-fi^e instanees, comprising mainly perforating gunshot wounds, a 
dry dressing was the only treatment necessary for the wound. 

In 167 cases a debridement was the only procedure carried out. This 
included both sucking and nonsucking wounds and many times resulted in the 
conversion of a iioiisuekmg wound to a sucking one It was therefore often an 
arbitrary decision as to whether a given case should be classified as an exten- 
sive dlbridement or a thoracotomy through the wound. 

In thirtj-two instances a trocar thoracotomy with the establishment of 
tube drainage was added to one of the previously mentioned procedures, and 
It is our opinion that this procedure might have been used more often. 

In 142 inculenees, or 38 per cent of the cases, a formal thoracotomy was 
done Operatne procedures varied according to the pathology Lacerations 
of the lung were sutured, foreign bodies removed, nb fragments excised, blood 
and clot evacuated One pneumonectomy was performed for severe laceration 
of both the upper and lower lobes, comalesceiice was uneventful. In another 
instance a large laceration was sutured, and on re-evpansion of the lung with 
positive pressure there was. a massive intrahronchial hemorrhage resulting in 
death of the patient In retrospect a lobectomy should have been performed 
on this patient Tlie indications for such radical surgery, however, were rare 

The location of the incision was seldom troublesome; in most instances it 
was made at the wound of entrance If there was extensive rib damage en- 
trance was made through tlie Iwd of a resected rib; if little or no nb damage 
was present an intercostal incision was made. When there was reason to have 
access to a part of the clicsf not readily availalde through an enlargement of 
the wound, no hesitanej was felt in doing a simple debridement and closure 
followed by a thoracotomy through an incision that would give access to the 
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desired area For example, tliere was a ease in which a bullet entered the 
upper ripht chest and finally lodged in the lower lobe o£ tlie right lung; the 
wound of entrance was closed and a formal nitercostal thoracotomy performeil 
at the optimum lesel both for the removal of the foreign body and the esamiaa- 
tion of the entire right hing 

A sucking wound at the apex of the lung anteriorly commanded special 
attention as it could easily be mistaken for a perforation of the trachea. Ap 
proaeh to this area was difficult but could be acconiplislied by a diiision of the 
clavicle and eleiation of the fragments 

A perforating wound of the wimg «f the scapula was also troublesome as it 
was frc<iuently difficnU to esahiate the extent of injurj* to the chest wall 
The most satisfaclori' operation could be done by delating the scapula through 
a thoracoplasty incision Many tniies a wound which was not sucking exterior- 
ly was found to do so as the scapula was elevated. 

Tlioracotomy lutisions were closed with pericostal silk or wire sutures and 
the soft tLS.sues with catgut Following debridement small wounds were closed 
in layers with catgut 

Reganllcss of the procedure rc({Uireil hi (he wound itself, the aspiration 
of IjIwkI from tiie ideurnl cavH.v was consnlereil a necessarj’ part of the de- 
flnitnc care Many times this was done with an aspirating needle. It wyia 
not considered neeess.iri to remove (he entire amount at one sitting and fro- 
(pient postoperative aspirations were the rule 

The fiuestion of tidic drainage was perplexing and debated Difference of 
opinion arose not so much concerning the desirability of the procedure which 
veas coiicedcd but because of (he lack of constant and meticulous postoperative 
care so necessary to the satiofactory operation of (lie water-seal dranisgc. 
Far tilts reason tlie number of draimige lubes was less tliaii would be required 
under more ideal circiimstftnees If tuJw drainage was ttseil a Ko 28 or 
rubber catbeter or tube was eniploved The tip with numerous holes was su- 
tured Ingli on the anterior parietal wall Sometimes constant suction was at 
tached to help remove (he fluid aud rc-expand the lung 

Following major procetlnres broncboscoptc aspiration was frequently used 
on the operating table 

In the 142 major procedures (almost all (hoMcotomies) there were twelve 
deaths, a mortality of 8 4 per cent In the remaining 232 cases there were 
nineteen deaths, n niort.ilitv of 8 2 per cent 

Heart Injuries — There were four individuals with injuries to the heart 
muscle. 


C\SE I.— Theie wss a gmill lateifttwm of the left sentrwle. The oounr] of entry «b? 
sucking thTOugti the left fifth joleTspate Through tm antetiQt apprdach the Iteration nas 
sutured With fine silk and tlie peneanhum loosely elo^sd Beeovery was uneientful 


Case 2 — There was a SDckiog wouml of enfranee through the ngliV foatth rili A theU 
fragment had pas«e<] through the lower lobe and out posteriorly. There was a laceration o 
the right atrium and of the riglU phrenic nenc 11, e pertoralmc wound of the tower lo 
of the right lung was repaired and the heart laceration was sutured wit ne i 
pericardium was loosely close*! and tlie chest was drained Recovery was uneren u 
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Casb 3.— There was a penefratinf sueluiig woimd lo tli« left seventh interspace in the 
anterior axillary line In addition there were mnltiple penetrating wounds of the back and 
thighs. A debridement and closure of the chest wonnd was done. The patient died Buddenly 
on the operating table. Autopsy revealed a shell fragment lodged in the wall of the left 
ventricle having lacerated the ramus devendens of the left coronary artery. A foreign body 
had been noted in the anteroposterior chest plate but was thought to be in the mediastinum. 

Case 4.-— There was a penetrating chest wound similar to that in Ca<c 3. Tlie wound of 
enUance was in the nght upper chest By iiay there was a foreign body lying in the center 
of the heart Rhadow, and m the lateral view it was tlionght to be in the posterior mediastinum. 
At thoracotomy a laceration of the iigM upper lobe was found but the patient died suddenly 
on tho operating tabic. Autopsy revealed a shell fragment 25 by 15 by 10 mm in the right 
ventricle. The foreign body hud entered the superior vena cava, passed through the auricle, 
and perforated the tricu«pid valve as it entered tlie ventricle 

Bilatoal Thoracic iro«Rrfs — There were five patients Mith bilateral intra- 
thoracic injury, two of whom tiiefi. 

Case 1— There were bilateral perforating wounds of the chest and betli wounds of exit 
were sucking The patient was critically ill All wounds were d^bridcd and closed under 
local anesthesia. After doing well for seven days the patient suddenly died. An autopsy 
revealed a secondary hemorrhage from n lacerated azygous vein. 

Case S —This patient was wounded by one bullet which entered the right chest anteriorly 
and left through tho left chest posteriorly. Neither wound was sucking, and debridement and 
closure were done under local anesthesia Recovery was uncieatful. 

Case 3.— in this case the bullet p.issed through both cbe<ts from right to left superiorly. 
Bilateral tlioracotomie* were pecfocmed This is the only ca«« of such a combined operation 
recorded in the scries The left upper lobe only was injured The postoperative course was 
satisfactory. 

Case 4 —In tins case n butlet entered through the right chest and penetrated into the 
left The wound of entry was sucking and was d4hcidc<l and closed. A thoracotomy was 
performed on the left Side and the foreign body removed Recovery was uneicntfuL 

Case 5— There was a perforating wound esused by a ini«»ile proceeding from right to 
left The sternum was fractured and depressed, and there were bilateral sucking wounds The 
sternum was elevated with constant traction, awl the wouads were closed. The patient de- 
veloped bilateral pneumothorax which could not be controlled by continuous aspiration and 
died of anoxia on the third day. 

Ill aildition lo the myocardial injuries there were three lacerations of the 
pericardium without myocardial damage These lesions were sutured without 
mishap. One patient died from a complicating skull injury'. 

hsophaqcal Wountls — There were three patients xvitli pounds of the 
tliwraeic esophagus Each wonnd was snluretl with catgut. AH recovered 

Boslopcrahve Care — Thoracic wounds require certain special postoperative 
procedures in addition to iiitrascnons bhuxl and plasma to combat shock, mor- 
phine for jmiti, penicillin, «nil siilfadiaEine Jinny patients had tube drainage 
and constant care was rcqnirwl to keep the water-seal drainage system in 
operating order. Kn>m time to tunc cases were discovered with drainage 
open to the air. Fortniiatoly no death was attributcil to this cansc. 
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In cases without the tube dramas, and in some with, it was routine to 
aspirate with neeelle and sjTinpe any accamnlation of fntrathoracic fluid This 
was done daily or more often if necessary It was routine to inject 40,000 units 
of penicillin into the pleural casity after each aspiration. It was attempted to 
e\acuate patients from the fifth to tenth postoperative day with a drj' thoracic 
cav ity. 

Unless pressing circunistaKCes prerailcd all thoracic vrounds had broncho- 
seopic aspiration before leaving the operation table. Bronchial obstruction was 
often troublesome and daily or more frequent aspiration was lifesaving in some 
cases. 

A Levine tube with suction was rootine for forty-eight hours to prevent 
gastric dilatation 

Oxj'gen via Bi B masks was used when necessary. 

Mortality — In the 374 cases there were thirty-one deaths, a mortality rate 
of 8 2 per cent. 

The tJTies of wounds encountered in the fatal cases are shown in Table V. 
There were ten major thoracotomies, nineteen debridements and simple closures, 
one anterior mediastinotomy. and the elevation of one compound fracture of the 
stemtua. 

Table V. Worsti SriTisncs in Tiubtt ©ve FarvL Cvses 


Caunnre agent 
Ooashot woondi 
hhell fragment 
Location 
Left 
Bight 
Bilateral 
Typo 

Penetrating 

Suckuif 

XotLiaclong 

Perforating 

Soching 

yonanckug 



Hemothorax was present in all Ihirtv-one fatal cases in aninunts varjini 
from 200 to 2.500 cubic centimefers The increase m mortality with the anioimt 
of hemothorax is demonstrated in Table VI 

An attempt is made in Table VII to correlate mortality with severity of 
iujurj'. 

The causes of death are given in Table VIII Case 5 in Table ^ III wov 
inferesting enough to deserve special notes This patient had a penetratinpr 
Table XT Reuvtiov or Yolcmk or nraoruoTAX to Mobtautt _ 


KUItIHNK >T AI..: ACtTTi: WAR \\OUM>S OK TItOHAX 
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Tadle VII. Errccr os Mivitaiitv of Ikcrfase is X» mrer of Major Injities 


TTFE or iVJfRT 

NUMBfr. or 

CUtE-S 

PE ITIIS 

1 MOKTAUTY 

1 (PER CENT) 

No Twenil injury (pulmonary or other) nml 
no major rxtratlioracic injury 

17S 

4 

22 

One Tiseeral injury 

SS 



Two visceral injuries 

13 



Three or more vi*ecrtd injuries 

4 



Visceral injury without major cxtralhorncie 

4S 

2 

10 0 

1 isceral injurr with major ext ralhoracic injury 

43 

0 



Table VIII. Calre or Dfatii 


CACSE or prtTir 


3 hr Him injurv lo both Jonj's 

7 I^DPuninniA t>o(h lunf;* 

7 day» DfUjed hunonUftKc Itom Inteiftted aiysous t*in 

1 day nivt injury to both JuBjj* 

3 days Fibrinous filounlis 

S br. Ilh«t injury to lungs 

1 day Unknown 

7 day* Mrningitu— i^ttiont bad cord tranicctvon 

7 day* 8cror« roolusion of lunc 

3 day* Shorb 

Died nt operation Unknonn 

2 hr. niast injury lo lungs 

Died At operation Vagorscal reflex— palir&t had nediastinotomy 

1 hr. Shoek— patient bleu from lueerated axitiniy rein 

7 day* Pneumonia both lung* 

15 min. Shoek 

1 hr. Shoek 

7 hr. Sboek 

4 day* Cnj<bed lung 

Died on table Shoek 

Died on table Lneernte<1 rentriele 

Died on table Intrabronehial hemorrhage 

1 day Shoek 

1 day Compound skull fracture 

12 hr, Sliork 

12 br. Shock 

Died OB table L.nccrated nght Tentriele and superior vena cava 

3 day* Anoxia 

2 hr. Shock 

1 hr. Shock 

1 day l^oelt ^ 


Table iX Time or D^xtb is BcfcATiO't to Oferatiov 


Died at operation 
Zero to twelve hours postoperative 
Twelve to twenty four hours postopcrativi 
Second day pORtoparative 
Third day postoperative 
Fourth day postoperative 
Fifth day postoperative 
Sixth day postoperative 
Scienth day postoperative 


Totals 
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sucJcizj" ivound of the lelt cLcst By i-ray the stomach tras shotrn to be higi 
IIoweAer, the patjent stated that as a boy be bad had a left phrenicectoray for 
tuberculosis. It «as the feeling of the surgeon that the diaphragm was elevated 
due to the old phrenic crush and that the stomach was below the diaphragm A 
debridement and closure of the chest wall wound were done. Postoperatively 
the patient did poorly and died on the third day. Autopsy reiealed a congenital 
diaphragmatic hernia of the stomaeh which has been perforated. 

Shoirn ?n Table IX is the relation of mortality to the infen’al between 
operation and death. It will be seen that sixteen patients, or 52 per cent of the 
cases, died in the first twehe-hour period; of these, ten deaths, or 62 per cent, 
were attributable to shock. Additional analysis reveals that 71 per cent of those 
patients who died in the first twenty-four hour period died of shock. 


SUMU vnr 

A series of 374 infrathoraeic war iroun<h with a gross mortality of S2 per 
cent has been presented. The special problems associated with preoperatiie 
management of thoracic wounds haic been outlined, the operatise management 
considered, and the postoperative care detailed Finally, the fatal cases base 
been analyzed from seieral points of view. Shock prosed to be responsible for 
the majority of fatalities 
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THE SIX SUBPHRBNIC SPACES 
Appi.ted Anatosiv asd Surgical Covsidf-ratioxs 
Philip Thorek, 11 1) 

Chicago, III 

(From The Department of Surgery, TJnwersitg of lUtnois, The Amerwin. and Cool County 
hotpitaU, and The CooX County Graduate Sehool of idedictnej 

T ins paper has been titled "The Six Subphietuc Sp.iccs’' to empha.size the 
importance and existence of six distinct anatomic spaces m this region. 
This, in tuni, aids in earlier recognition and treatment of subphrenic infec- 
tions and abscesses. There are many ways of describing the anatomy of the 
subphrenic region, but the description must be kept both anatomic and prac- 
tical. 

The frequency of subplirenic involvement was emphasized in a rather 
cxliaustive study bj Oelisncr and Craves' m 1&33 They reported and analysed 
3,S72 cases collected from the literature and their personal cases If the pres- 
ence of subphrenic pathology be kept m mind, especially as a complication of 
intra-abdominal suppurative processes, it can be diagnosed earlier and treated 
more effectively 

Atiatomi/ — Martinent,’ as far back as 1898, accurately described the sub- 
phrenic spaces. In 1908, Barnard’ amplified this description and included the 
surgical aspects. These studies will be utilized and somewhat modified in the 
hope that a clear-cut picture of the six anatomic spaces will result. 

The subphrenic space per sc must be looked upon as that space which 
exUls between the diaphragm above and the transverse colon and its mesocolon 
below. This area is divided bj the liver into supra- and infrahcpatic portions. 
The sviprahepatw part is lionnded aliovc by the diaphragm and below by the 
upper surface of the liver The infrahcpatic part is bounded above by tlie un- 
dersurface of the liver and below by the transverse colon and its mesocolon 
Three suprabcpatic and three infrahcpatic spaces exist (Fig. 1) The falci- 
form ligament divides the suprahepatic area into right and left parts To under- 
stand the nomenclature aiul construction of these spaces, the anatomy of tlio 
liver should be reviewed This can best be done by visualizing cross sections 
of the right and left lobes of the liver, thereby diPTcrcntiating the superior from 
inferior surfaces of this organ The superior surface of the right lobe of the 
liver rc.seml)lcs an inverted cup or bowl, so that this surface appears botli an- 
teriorly and posteriorly The cut section of the left lobe, however, resembles 
a cliip so that the dome-shaped anterior and posterior relations of the suyvcrior 
surface arc wanting On the nght side, the right lateral ligament which is a 
prolongation of the coronary ligament divides this area into two sjiaces, a large 
anterior and a small posterior on® These liganwntH arc peritoneal rcfiections 
The lof t lateral ligament p.is.scs along the posterior Imnlcr of tlic left IoIk* of the 
llrcrOftl for publlMtlon. Jolr IL ISIS. 
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li\cr an<l separates llie superior from the inferior siirfnec Tliercforc, only one 
space exists to the left of the falciform ligament The tliree snjirahepatic 
spaces thus constructed arc named in the follonijiK way (Fig 1, ^1): 1, the 
space which exists above the Ii\er, anterior to the right lateral ligament and to 
tlie right of the falciform ligament, is called the right superior anterior sub- 
phrcnic space. Space 2 is loeatetl to the right of the falciform ligament, takes 
in the superior surface of the liver, and is behind the riglit lateral ligament, 
therefore, it is called the nglit siiiM'rior iKistorior snhphrcnic space Sjiacc 3 
IS situated between tlic liver and the left half of the diaphragm and hence, is 
known as the left Knponor subphienic space 

The infralicpatic area (Fig 1, It) is conieniciitli divided into right and 
left parts by the descending portion of the duodeiiuin, nlthoitgli some anatomists 
use the duetns \cnosus for this dixision. To the riglit of the diiodcnnm and 
below the liver, the right infenoi siiliphicmc space is located, which is the 
aimc n-s the hepatorcnoeolic pmn h of Morisoii The left side of the infrahcpatic 
space is divided by the stomach into anterior and i>ostcrior parts This creates 
a space which exists to the left of the duoilemim and in front of the stomach 
and hence, is named the left inferior anterior Mib|ihn‘nic space Tins also has 
hoen referred to os the perigastric space The final, or sixth space, is situated 
to the left of the duodenum, below the liver hut behind the stomach, it is known 
as the left inferior posterior space or the lesser peritoneal cavity (omental 
bursa). 

The six spaces arc all intrapentoneal, but an extmpcriloncal space exists 
within the confines of the coron.irj ligament which corresponds to the bare area 
of the liver. It separates the right superior posterior from the right superior 
anterior space and is of little eUnieal Imiiortancc Unfortunately, the space 
most frequontl) involved is the one which is smallest and most difficult to reach, 
namel}-, the right superior pMterior This, is due to the fact that the most fre- 
quent causes of subphrcnic infection arc on the right side, namely, acute appen- 
dicitis, acute cholecystitis, and perfoTaled peptic ulcer An inflammatorj’ exu- 
date from any of these three lesions may travel upward along the so-called para- 
colie groove of the ascending colon and localize m this space, which is the most 
difficult to reach surgically and the most difficult to diagnose 

The microorganisms most commonly responsible for subplirenic infection 
or abscesses arc the colon bacillus, sfaphyloeoeeus, and streptococcus Usually 
a mixed infection is present TJiese organisms can gam entrance intraperi- 


Pig 1 — A, The Ihrcp xuprahmallc «pac«s The suprahenatic region Is ijividp,! hv 
Icltorm ligament into right ami left parts Space 1 is sltualeJ to the right of the falclfonn 
ament above the liver and anterior to the right lateral ligament. It Is therefore called 
*up«rlor anterior space Space * n located to the right of the falciform ligament 
"1? ''v'er and behind the right latoiil ligament It la called the right superior posterior 
ace spaces I and * are separated from each other posteriorly by the bare area of the liver 
ee Fig 2. B) Space S is found to the left of the falciform ligament and since the left lateral 
•®|’’fnt passes posteriorly along the flattened left lobe of the liver there Is only one soace 
Ihls side In contrast to the two on the right It Is called the left superior space 

“he three Infrahepatic spaces The infrahepatic region Is divided by the descending 



lesser peritoneal 
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foijcally or throiiKh ^nscll^a^ channels. Less fro<|uently, however, lesions in 
the thorax may pass throitsh the diaphra^ and into the subphrcnic spaces 
Intrathonieic involvements are nsuallv complications rather than causes of sub- 
ivhienic infection Therefore, a little fluid or involvement of the thorax may 
mask the clinical picture of the suhphrcnie palholofiy and the patient is in 
correctly treated for an intralhoracic lesion. Dexter^ has emphasized the im- 
portanee of draining a suhphrenic altsccss before the structures above the 
diaphragm become involved This would have a tendency to keep the mortalilv 
and morbidity low. Other inlrnthoracie complications which may make the 
diagnosis difficult arc bronchopleural flstiila, lun? abscess, and pneumonitis 
All suhphrenic infections do not result in subphrcnic abscesses In their 
analvsis, Ochsnor and Craves’ concluded that approximately 30 per cent of 
suhphrenic infections procixHled to suppuration and tlie remaining 70 per cent 
subsided spontaneously. It lieoomes important, therefore, to differentiate diag 
nostically the nonsuppurative involvement from the true abseexs since the 
therapj of each is difi’erent Alm<M all siiliphreiiic infections respond to con- 
servative therapy, especially since the odvent of modem chemotherapy This 
t.vpe of treatment, however, will not cure a suhphrenic abscess which needs the 
proper institution of evacuation and drainasc 

Tlie dia^osis of subphrcnic alisccxs can usually he made if the condition 
is kept in mind The inaceexsibility of the siibphrenic region also accounts 
for the delay in diagnosis, but there arc many signs and symptoms which will 
MigCfcst tlie possibility of this lesion The onset ma.v be abrupt or insidious, 
but tlie one outstanding finding is eontiniious fever An unexplained fever 
which persists following a suppurative intrapcntoneal process should at least 
suggest subphrcnic abscess The patient complains of pain or a sense of 
pres-sure in the upper abdomen or loin, which is usually aggravated by deep 
inspiration and thus may !>e confused with pleurisy or pneumonia. If an in- 
fection is present in the right posterior superior space, the pain may he re 
ferred to the lumbar region; however, those cases which involve the nglit an 
(orior superior space or right inferior space iLSually have pain which is re- 
ferred to the right costal mannn T<ocaIizcd fcndcraess which is fovind over 
the involved region is of greatest diagnostic importance, however, its absence 
does not rule out snbphrciiic pathology If an abscess is present in the right 
posterior superior space, the tenderness localizes over tlie right twelfth rib 
Bv the same token, local tenderness is found along the costal margin, on their 
respective sides, in right anterior superior, right inferior, left superior, and 
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left antciior inferior space aliscesscs The Ihcr is displaced downward and an 
area of increased liver dullness fo fiercussioii will he found in imolvement of 
the rujlit anterior superior, liijht postenor superior, and left superior space 
abscesses. The x-ray is of preat help if one emphasizes the importance 
of the fliiornseope instead of the x-ray plate Althonsh it is true that the 
diaphragm is elevated in sub])hronic alisecss, tliis in itself is not pathognomonic 
On the other liand, immobility of the hemidiaphragm on the involved side is 
most sucrgestive of siihphrenic palhologs , this sism is of utmost importance and 
Ls most essential to the diagnosis The presence of gas represents a late find 
ing henee, a neglected ease, however, its absoneo, denoting a more favorable 
condition, docs not eliminate the diagnosis of suhphrcnte absccs.s 

Tlie use of aspiration in the diagnosis is feared heeausc of the danger of 
contaminating the pleural or peritoneal cavities Many enthusiasts of this 
mcthoil cmpliasire the fact that this procedure sliould only be done immediately 
before opeiation so that if pus is found, immediate incision and drainage may 
he instituted, however, wo do not share this view 

Tlic treatment is dependent upon the location of the infection and the 
presence or absence of suppuration Since the majority of sulijibrenic iufec 
tions do not go on to suppuration, these ma.v be troated by consen’otive meas- 
ures, especially making use of mocleni chemotherapy. The clinieal course of 
such a case is carefully watched and ehailed. if there is no improvement and 
the white blood count goes over 20.000, this is most suggestive of a suppurative 
process which will noeossitate surgical mtcncnlion and drainage It is of 
utmost importance to avoid eontnnunating unmvolvcd cavities in the drainage 
of such an absees,s Tins is impeiative where the pleural and peritoneal cavi 
ties are conccnied, since the markcil absorbability of serous membranes might 
produce an immediate overwhelming toxemia Oehsner and Graves’ have 
divided the surgical approach into either transfhoiaeic or transabdominal, 
which in turn are divided into traiisseroas and extraserous The transthoracic 
extrascrous approach can be aeeomplislicd by incising below the reflection of the 
pleura or by mobili/ing the eostophrcnie angle of the pleura upward The 
transahclominal extrascrotis appioaeh (Fig 2. C and D) ma.v be aecomplished 
by incising directlv over the abscess, if the abscess is cxtrapentoncally placed, 
or by mobilizing the jiaiiet.il peritoneum from the undersurface of the dia- 
phragm and following this to a suprahcpalic abscess If an intraperitoneal ab- 
scess exists, in which adhesions lietwcen the iMinetal pcutoncum and the abseea 
are present, the cavity maj lie drained “extiaseroiisl} ” since the incision is 
made through the adliesions and the peritoneal cavity remains uncontaminated 
The ideal procedure, therefore, is an extraperitoneal one approaching the ab- 
scess either from in fiont or from behind, depending upon the location of the 
abscess Since the right suiienor postenor space is the one most frequently 
involved, a “retroperitoneal operation” is nsuaUv performed {Fig 2,AandB). 
This procedure lias been too frcqucntlv desenbed to warrant repetition. c 
only point which bears emphasis, however, is based upon the work of Sfelm 'o 
who showed the variations and the relation of the eostophrenic angle to c 


K MX •'i-nriiiti Mr fci'io.s 


Tiicmi 


tuilftli nl'. on tint \v«nk llir sKin mrisioii is ni.ii|< {iloii;; iId- rniirsr 

(if tlir tudftli rill, Init llir uirision iln* nSi Uil slioiiti] l■Ilnlll:l‘ iH roiitx' 

to n IrniisM'rv* on<* Tlip Intlor is in.nl«> nt ilio Irvrl nf tin- sjnnons jiroorss of 
thi* first liiTnli.ir M'rldirn, tlins (ixiittlint; c*iiniiiiiiiii.iliiin nf tlii' [•Inirnl 

I slitSs 

I. SW sMVjslmnir nrr 

This niiniilifirs tin- surtfiml nn.itoms <li.i|'iiosis. mul trralniciit of miIi- 
jilirrnie infiTtinns 

n. Diailiostir niol tli* rn|H ntir stisrcpslioiis nrr J*rrsi'iilr«l 
itiTi ni M f:s 

I. Oc)i«nrr, Alton, till Ora»o«. Anr>< Sulilirtnio Ann Sort 08. Pfil, IPIT 

i MsflinoBt, IV > Tiiiirto* nnstnnii pirs rl ■! al«s-« ••«»» 1 1irrni'|tjr. T1 ■••n in l‘nri«, isns 

.1. llxrnitol, II. I.. Siirco'"! «r Iho l•ul•}•llf^nl<■ \V«r«-.. Ilni. SI J 1 . 371, 41’'.', 

I'HIS 

•I. IVxtor, IS.' OI>sorTntioris on ()k> I'lajTi'xi* of hut I tirrnK- Vm J M R- Vo1 119 

<•10, l'*J3 

.3. SlolniVofI, A.' Dio Oiimrciwl.r Anslomio •I*! Rioik lirsifmiilioo*, Vroh f 

klin. riiir Vol 123. r.3. 



744 


PntCFRT 


left anterior inferior space nliscesses The Ihcr is (llsplaecd downward and an 
area of increased liver dullnevi to percussion «ill be found in involvement of 
tbc ri"ht anterior superior. ri«lit posterior superior, and left superior spaee 
absecsscs The x-ray is of f;reat help If one emphasizes the importance 
of the fluoraseopc instead of the x-raj plate Althonfrli it is tnie that the 
diapliratnu is elevated in subphrenie abscess, this in itself is not pathosnomonic. 
On the other liand, immobility of the IicmidiaplirOEnn on the involved side is 
most su 2 "cstiv e of subphrenie palholoRj , this sign is of titmost importance and 
Ls most essential to the dmfjnosis. The presence of pas represents a late fird- 
iii" lienee a nesflceted ease, however, its alisencc, denotin" a more favorable 
condition, docs not eliminate the diagnosis of siibjihrcnie ahsccss. 

The use of aspiration in the diagnosis is feared liceausc of the danger of 
contaminating tlio pleural or peritoneal cavities. Many cnthusia.sts of this 
method emphasize the fad that this procwlurc should only be done immediately 
bcfori' operation so that if pns is found, imnicsliatc incision and drainage may 
be instituted, however, we do not sliarc this view. 

Tlic tTcatnvenl vs dependent npojv the location of the infection and tlie 
picsoncc or nbseiiec of suppviration Since the majority of suhphrenic infec- 
tvoas do not go on to suppuration, these nvav be treated by eonservative loeaa- 
ures, especiallj making use of modem chemotbernpy. The clinical course of 
such a case is carefully wateiicvl and clmdctl. if there is no improvemeut and 
the white blocnl count goes over 20,f>00, this is most suggestive of a suppurative 
process which will necessitate sun:ic.nl intenetilion and drainage. It is of 
utmost importance to avoid contaminating unlnvolvcd cavities in the drauia^ 
of such an abscess This is imperative where the pleural and peritoneal cavi- 
ties arc concerned, since the niarkevl absorlialnlity of serous membranes might 
prwluoo .an immediate overwhelming lovcrnw Oclisiier and Graves’ have 
divided the surgical a(*proach into either transthoraeie or transabdomintd, 
which in turn arc divided into fraiisscrous and extraserous The transthoracic 
cstrascroiis appro.Teh can lie aeeomphshcil by incising below the reflection of the 
pleura or bj mobilizing the eostophronie angle of the pleura upward. The 
transahdominal extraserous approach (Fig 2. (' and D) may be accompbs 
hy incising direetl.v over the alispci-s, if the abscess is cxtr.ipcritoneally placeii, 
or by mobilizing tbc pariet.il pcnloiieum from the undersurface of the la 
phragm and following this to a suprahepatie aliscess If an intraperitonca a 
sccss c.xists, in which adhesions Iwtwecii the pjinet.nl peritoneum and the absces 
are present, the cavity mav Iw drained “exlraserouslj ” since the incision is 
made through the adhesions and the petitowcal cavity remains uneonfaniina 
The ideal procedure, therefore, is an cxtraperitoneal one approaching t e a 
secss either from in front or from behind, depending upon the location o 
abscess Since the right 8Hi»erior posterior space is the one most 
involved, a “retroperitoneal operation” is usually performed (Fig. 2, J 
This procedure ha.s been too frequently described to warrant repetition 
only point which hears emphasis, however, is based upon the work of e 
who showed the variations and the relation of the costophrenic ang< 
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dajs, except that the tensile strength of cotton remained practically unchanged 
from the original. There xvas a loss of chromic catgut of 30 per cent m four 
da>s, 50 per cent in se\en days, and 60 per cent in ten dajs A cotton suture 
No. 50 remaining in human tissue for eighteen days showed only a 10 per cent 
loss in strength. 




Ahsorhable sutures produce essentially a wet reaction in tissue which is 
“n attempt on the part of the host to digest the sutures by means of proteolytic 
^erments derived from leucocytes This wet reaction consists of excessne fluid 
“n cellular exudate which is associated with a delay in the appearance of 
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fibroblasts IJotli o£ thfse factors slow wound licalinc:. Xonaltsorbalile sutures 
produce a minjjiium of oTtidafe (drj* neaetioii) with carl}* fibroblastic prolifera 
tion \M)cn wounds are closetl nilli cotton the tissue reaction is minimal and 
fiiirolilasts appear earlier Fibroblastic proliferation occurs in fi^c to seven 
da\s with catfrut and in two dais with cotton 

The material wo used hi tins scries, and which we arc still usmg, was 
iTgulnr white sewin" cotton, sizes F, 30. and 50. 

A cardboard is sclcctcil. seien f»> twchc inches Along the twelic inch 
sides nicks arc cut about one^ighth ineli ajiart The cotton is wound on the 
eardljoard m these nicks The catil vetapped witli cotton is then coictcd with 
a cloth and labeleil ns to sue The can[bo.srd is used in sterilization since it 
hends as the beat eontraets the eotton ami the threads will not break. The 
sfenlizatinn is done in the antoelnie at twenty pounds’ pressure for twentj 
mintilcs On rcmoiiiig the enni eontninmg the eotton from the sterile cloth 
the eotton strands are eu! in the long axis of the eanlboard by the sterile nuiw. 
Tills produces fourtecn-mch lengths of the Mitiirc material (Figs. 1 and 2). 

The ensei selected for this study were taken from the first group of hernias 
repaired with cotton sutun'S s« that wc would base at least a four.year follow* 
up The eatgut senes was selccteil for aliont the «ime j'criwl of loUow-up 
For both catgut and eoltoii groups we chose primary inguinat hernia-s; no re 
eurrent hernias were selected m either series 

The ago groups were fairly similar and arc ospressed in Table I 



The operations were perfonneiJ by mcmliers of Surgical Sendee B and the 
same technique for repair was useil in all the eases (Bassmi) For suturing 
the conjoined Iriulon to the shelving margin of Pouparfs ligament, Xo ^ 
cotton was used. The aponeurosis of the external oblique was sutured with 
No 30, and No. GO was used for ligatures. 

The incidents of male and female, and rbgbt and left inguinal, in the 20 
cases are shown in Table II. 

No strangulated hernias were included In cither group. 

The postoperative temperature reactions of cotton and catgut in hernior- 
rhaphy have been described l»y Zollinger and Flynn' They found that t e 
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first postoperati\c daj’ temperature was 994° F with cotton as compared with 
100 0° F witii cntgxit. They lurthcr found that a normal average temperature 
was attained, in cases in which cotton was used, on (he fourth postoperative 
day as compared to the sivth postoperatne daj' for those with catgut. 

Our experience shows ttiat the first postopciativo day temperature was 
996° F. with cotton and 995° F with catgut In both types of cases normal 
average temperatures were attained on the fourth postoperative day. Thus, 
we find very little differenee in the two groups so far as temperature reaction 
is concerned. 

Far more important than temperature reaction, we bchesc, is the immediate 
postoperathe condition of the wound and the permanent result of the heniior- 
rhaphy. First, in regard to the appearance of the wound, Shambaugh* showed 
incidents of siipimrafivc wounds to he twice as great following the use of catgut 
as following silk The wounds iti which cotton was used in our cases showed some 
reaction (redness) which disappeared on the second postoperative day'. Those 
in which catgut was used sliowod a roaclion not only of redness but of edema 
and induration persisting until the tenth to fourteenth postoperative day’. Our 
feeling is definitely that cotton gaie a much less local reaction than did catgut 
regardless of the equality of the patients’ temperature reactions 

Our study of complications between the cotton and the catgut series con- 
firms this statement As to wound complications witli cotton, we had one case 
(1 per cent). This patient had a hematoma of the wound, which we belic\e, 
was due to faulty technique in not having a dry wound at closure In the cat- 
gut series, however, we had ten cases (10 per cent) with wound complications 
Four were infected wounds and six involved scrum eoUeetions m the wounds 
This contrast was the most striking of all m our study and we believe this 
alone justifies the use of cotton sutures 

Other complications were limited to the respiratory tract, testicle, and 
urinary bladder A comparison of cotton and catgut complications is shown 
in Table III. 


Table III Compucvtions i\ Catcct aj-d Cottos Series 


MIJIBIS COMPUCAXIOV 

ANEsrncsiA 

KUHBER 

COTTOV 

COUPLICATIOV 

A\EStllE.SlA 


Spmal 


Hematoma 

Ciclopropane 

i Wouml 

S|uwal 

1 

AtelectasiB 

N.O EtWer 

1 Orchitii 

Spinal 

3 

Upper respiraforv 

Spinal 

1 rieunsy 

2 Cvstitis 

Spinal 

Spinal 

1 

Orchitia 

Sp,„.l 


The predominant anesthesia for both groups vias spinal, representing 70 
per cent of both groups The other 30 per cent consisted of local and general 
anesthesia. 

As to the permanency of results of the total 200 cases, follow-up studies 
were done on all of them. These follow ups represent three- to four-year post- 
oiierative checks In the catgut senes there were six recurrences (C per cent) 
There were four recurrences in the cotton sciies (4 per cent) This represents 
a reduction of recurrences of one third which is, we believe, .significant, ifeadc 
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and Lon",* in a studj of 4G5 consoeutue rounds in which cotton suture material 
was employed, demonstrated cotton to !«; highly satisfactory in its clinical ap- 
plication We belic\c that our work with cotton hears out their findings For 
the past SIX months wc ha\c heen using cotton suture material in all abdominal 
operations associated with early ambulation and espcct to report on thb expe- 
rience in the near future. 

In summarj', a resiew of the literature has been repoited regarding cotton 
as a suture material 

W’e ha\c presented a contrast study of 100 consecutise uneomplieated in- 
guinal hcrniii-s repaired with cotton and 100 eonseeutise uncomplicated inguinal 
heniiaS repaired with catgut 

The same fjpe operation was done in all cases in both groups (Basstni). 
All of the operations were done by iiiemlicrs of Surgical Sersdee B staff 
In conclusion, our findings substantiated the findings of other woikers 
faioiing cotton ns a suture nialerini 

There was less tissue reaction m the wounds sutured with cotton 
There was no diflercncc m temperature rt'action in the two groups 
There were fewer wound complications with cotton «ufurc« 

The rccurrcneo rate was iccliiccd onc-tliicd in the cotton series 
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I.iKtTKWNT ('oi^xiM I. rii\Kij--s J Si Ti«i, Ml IHCIJ. Coitrs, 
A«M\ or Till. I’MTl II Si \TI> 


O N NUMLlIOl'S ocinsKins wo lm\o iioioil «m oTniniiintion tlie O-Tist- 

ence uf h disI'KiitKiii at tin- nonimiiH'IniiouIar lirticiiLitiun niitl the absence 
of such fm(liii;rs <m simiillnnooiis rndio^raiihio o'caiiunntiun of the part This 
was noted especially when the rndii>trniphie oxaiiiiiintioii was made with tlic pn- 
I3e/if in (he rccHnilK'iit (i<isi(«»ii On further iniesd^Htion hc ohsencil that in 
a fresh dislocation at this joint, there is n tondeiuy tor the ehmclc to realign 
itself into a luirinal rolatnnishtp with the neroniinm when tlie patient is in a 
recumbent evipine uttitvulc.* * Siimlarly. r.ultosmplit«: oMinmuition of the 
shoulder taken in the rocuiuhent position has fnileil to ilenionstrate a eoexhtjug 
partial suhluxation of the humeral head* (Fig 1) For this reason we have 
added the following tecIinKpic for the nuliographic e’lamination of the shoulder 
area. The patient stands or sits for two or three minittes with the unsupported 
affected upper oxtreniit.s held at the side of the l>otIy or chair A fi\e- to ton* 
pound weight is then plaectl in the liand of the alTe<'ted e.Ttrcmity in order to 
permit gravity traction to the shoulder area During a three-niniute period 
of such traction, radiograpliie etammations arc made of the shoulder in the 
anteroposterior projection with the arm iw cxtermvl nnd internal rotation and 
the chest in a neutral as well as in n l.> degree ohlnjnc attitude (Fig 2) These 
news permit visuali/atinn of the hiuneroseapuldr joint space and of the sub- 
chondral regions of the aeromioclai icular articulation t 

A brace was used in the frealinent of recent siihlnxations at the acromio- 
claiicular articulation (Fig 3) The double straps which extended over the 
acromioclavicular articulation pennittcd easj correction of the upward dela- 
tion of the acromial end oI the cLuide {Fig 4) The position of the platform 
for the upper extremitj could l>c readily modified so ns to alter the angle of 
abduction both in the sagittal and coronal planes * * This brace was worn from 
SIX to eight weel»s and was applied in tlie treatment of fourteen patients with 
g^eellen t results No surgical intervention was necessary. 
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It IS suggrestetl that the radiographic examination of the shoulder he made 
\Mth the patient in a standing or sitting attitude The affected unsupported 
arm should be gi\en gravity traction bj holding a five- to ten-pound weight in 
the hand for two or three minutes. Ily this technique one can readily detect 
incomplete and eoinplete separations at the acromioclavicular joint In cer- 
tain instances, this methtxl has revealed a partial downward subluxation of the 
humeral head when other examinations liave failed to demonstrate any abnor- 
mality 

For treatment of disloeation at the aoromiotlav icular articulation, we have 
iiseil a brace winch readily corrects the elevation of the acromial end of the 
clavicle 
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TRACHHOTOJrv IN MAXILLOFACIAL SURGLRY 
Major Georok A. Fbifdman, JIiwcvl Corps, Arii\ of the Umtfd States 

S liVERE Toaxillofacial aaouthIs are often aswialtnl A\ith other nijuTies Asso- 
ciated neck injury is ospceialh im|K>itant in this connection These exten- 
si\e injuries tax the comhincd jmlRinent of the plastic and the oral siirpeon, 
and the anesthetist. Three questions must be Answered immediately (1) IIow 
much can we dot (2) IIoa\ much shall we dot (3) IIow best shall this be 
done! 

Complete and proper preoperativc diagnosis, including o\er-all evaluation 
of the injury, anauers the first question. The patient’s general condition may 
preclude anjthing but the most minor repair, e\en where there is extensive 
maxillofacial injury. There may be serious intracranial, abdominal, or tho- 
racic complication, which may take precedence in operative importance and 
priority. Because of a military siUiation, the patient may arrive in the operat- 
ing room hours after the original injury was sustained. The facial tissues may 
he full of debris, clothing, or dirt. The removal of certain fragments, such as 
those impinging upon the facial ncrie, may inflict more harm than their presence. 

A mental picture and understanding of the lollow-up treatment necessary 
answer the second question It may be feasible, in certain eases, not to at- 
tempt removal of a foreign body, even when it Is lodged in the pharynx. Shall 
the wound be closed by primary suture^ Shall a graft be attempted as pri- 
nary treatment in a fonvard hospital with all things considered? Shall 
tracheotomy be done’ Each case may be judged on its own merit. 

The indicated anesthesia answers the third question. General anesthesia 
Way be necessary m wounds involving the buccal cavity, pharynx, larynx, and 
m many cases extensive soft tissue wounds Pentothal anesthesia is contra- 
indicated in these cases where the aspiration of blood, teeth, mucus, or debris 
must be prevented. Endotracheal anesthesia is the method of choice, because 
't provides a free airway, a packed-off larynx, and freedom in the field of 
operation. Smooth anesthesia enables the surgeon relaxedly to accomplish 
more in less time, without hurry. The anesthetist must be skilled in the tech- 
nique of intubation Trendelenburg’ first used this method of anesthesia in 
I8()9, already having ascertained the value of a packed-off pharynx in opera- 
tions around the oral cavity. Before operation tracheotomy w’as performed 
ond the administration of the anesthetic continued by means of a cannula sur- 
rounded by an inflatable cuff inserted into the trachea through the wound. 

0 -wen,' a surgeon in Glasgow, inttoduced the present type of endotracheal . 
oncslhesia for operations on tumors at the base of the tongue. Chevalier 
acKson, in 1913, described laryngoscopy and the impetus given to this form 
anesthesia during the last war made endotracheal anesthesia the method of 
xvherever bleeding into the air passage was a possibility. 

necelTed for publication. May S8. 1»«. 
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The lirst-aid and preoperathe management of these eases is designed gen- 
erally and primarily toward sasing the life of the patient. An ainrar must 
be maintained and hemorrhage controlled. Shock treatment is instituted and 
the patient made ns comfortable as possible by splinting and bandaging. The 
adininistratJon of tetanus to.Toid or other necessary medication is carried ont. 
The nenrosnrgeon routinely examines these patients to eliminate the possi- 
bility of the presence of intracranial imolvement. Other injuries, whether 
orthopedic, thoracic, or abdominal, arc diagnosed for relative importance in 
relationship to the maxillofacial situation. This cooperative diagnostic effort 
has made possible a mortality of two maxillofacial cases at this hospital out 
of a scries of several hundred. If possible, and the patient can be turned, 
roentgenologic study includes sieivs in the lateral, posferoanterior, and oc- 
cipitomental planes. Three views haie proved of definite value in the diag- 
nosis of these cases The oral surgeon examines the patient and ascertains the 
amount of dental luvoh cment and, in concert, n combined plan of operation is 
decided upon After premedication', the patient is taken to the operating room 

Indications for tracheotomy arc as follows: (1) Acute respiratory ob- 
struction IS already present, which cannot be relieved by other means. (2) 
Uespiratory obstruction is not yet present, but may occur either during or 
after operation. 

The causes for acute respiratory obstruction are:' 

1 Falling hack of (he tongue, which may occur in utieonseiousness or in 
certain mandibular fractures The tongue acts ns a check s'alve according 
to Chevalier Jackson, at the laryngeal opening. It is forced by each respira 
non after which it immediately falls back into its gravity position. Attempts 
at inspiration draw it oscr the larynge.il entranee and obstruct the ingress of 
air Relief may be obtained by bolding the jaw forward and so carrying the 
tongue away from the laryngeal opening. 

2 Foreign bodies over the laringeal aperture. Their removal is necessary 
under direct vision bceauve in these cases where they become impacted in the 
pharynx, death may ensue before tbey are removed. In some eases, tracheot- 


omy IS necessary 

3 Edema of the arj epiglottic folds due to the spread of infection from 
neighboring structures This condition may exist preoperotively but may so 
be a postoperative compliealion as the result of the spread of iaflanimation 

4 Adduction of the \ocal cords caused by anoxial spasm of the laryngeal 
muscles The muscles which adduct and alxluct the coids, like all 

cles, work smoothly only when their oxygen supply is adequate. It is I 'cy 
to occur in unpremedicated anesthetic-resistant individuals. At low ere s o 
oxygen tension, aiioxemic spasm of some muscle groups may occur. •'Pf™ 
may also occur from attempts to intubate the uncocainwed larynx un er 
pentothal anesthesia. The respiratory center is already depressed on 
spasm may cause acute respiratory obstruction. This condition may e 


Iieved by the administration of oxygen. 

5 Hemorrhage into the air passage, which may cause 


acute obstruction 


unless controlled. 
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6. Direct or indirect injury to any segment of the upper respiratory tract. 

The signs of acute respiratory obstmetion arc 

1. Extreme dyspnea, because lespiralory moxcnients have ceased to be 
effective e\ en though they may continue for a few seconds 

2. The use of the aceessoiy muscles of rcspiiatioii with an indrawing of 
the suprasternal and supraclaviculai notches. 

3 Cyanosis and extreme congestion of the face because the veins at the 
root of the neck are constricted. 

4 Increase of venous engorgement, although the heart eontiiuies to beat 
for some minutes after respiration has ceased, heeatise blood is forced into the 
vessels, but its return to the heart is not aided by the pumplike mechanism of 
the thorax. 

In war surgery, we are primarily eonceiiied with indications for trache- 
otomy, where respiratory obstruction is not yet present but the diagnosis leads 
us to bebese that it shall ensue llespiratoiy obstmetion may arise in some 
of the following categories 

1. Injuries to the base of the tongue, pharynx, or larynx, with or without 
the presence of foreign bodies. 

2 Large foreign bodies m the air passages where they cannot be rctnoxed 
under direct vision. 

3. Extensive soft tissue wounds of the face which may cause later de- 
struction by the spread of inflammation to the mucous membranes of the air 
passages. 

4. Extensile fractures of the mandible where the tongue cannot bo held 
forward by mechanical means 

5. Extensile injury to the tipper fatial regions, especially wlien these 
nose oft completely the nasal passage, or in seveie fractures of several of the 
Upper facial elements Postoperative inflammation may dercend to involve 
the pharynx and subsequently the i.iUeous membranes of the air passages. 

6 Injury to the recurrent laryngeal or the xagus nerves by dirtct trauma 
or by pressure from hemorrhage may cause paralysis of both cords if bilateral 
and extreme vlyspwea may ensue 

I. Surgical cniphyseiiia ami parapharyngeal infection may occur as so- 
jiaelac of penetrating wnuiids of the ncek acconling to Bailey ' The former is 

y to otenr when tlurc is unrelieved laryngeal obstruction, and forced 
'Aspiration sucks air into the fascial layers with distention of the tissues. If 

raters the mediastimini. respiratory embarrassment ensues whieh must be 
'■ic'cil by tracheotomy. Parnpharyngeal infretion, wlien it oecurs. must be 
"pcTied by a vertical incision over the stenial insertion of the slernoeleiilo- 
•uii-stolil. Tracheotomy may .slso 1 h* necess.iry. 

j ^r<iy s‘ Description of the Amifomy of the TnieJifei. — ^Thc Imebci extends 
mm tbf. cricoid cartilage at the level of the sixth ecrvic.nl vertebra to its 
at the level between the sixth and eighth tborneie 
la the adult, if i> a eartilaginons ami inrinbraimus tube not quite 
• m* rieal, four to five inoliis long, and approximately one-balf its length is 
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above the sternum. The anterior two-tfairds of the tracheal circumference 
IS formed by each cartilage, which is deficient posteriorly where the tube is 
composed of fibrous tissue and smooth mnsde. 

The mucous membrane of the trachea is continuous above with that of the 
larynx and below with that of the bronchi. The submucous layer is composed 
of a loose mesh work of connective tUsne containing large blood vessels, nen es, 
and mucous glands; the duets of the latter pierce the overlying layers and 
open on the surface. 

The inferior thyroid atlencs supply Wood to the trachea with its leics 
ending in the thyroid venous plexus The nerscs are derived from the \agus 
and the recurrent nerves and the sympathetic; they are distributed to the 
tracheal muscles and between the epithelial cells 



rie 1 Piff 2 

Fie 1— Relatlont of thyroU eland and trachea (atter Craj’i Anatomy*) 
Pie 2.— Relatloni of trachea (after Cray a Anatomy*! 


The sutface landmarks and anatomic relations of the trachea arc pre- 
sented in Figs 1, 2, and 3. Note that the isthmus of the thyroid giand coters 
the second, third, and fourth tracheal rings anfenorJy; that laterally the 
trachea is in relation «ilb the common carotid arteries, right and left loif^ 
of the thyroid gland, inferior thyroid arteries, and recurrent nerves. 

Operation. — The operation of choice in children has generally been descril)«| 
as high tracJieotoniy where the tube is inserted obove the isthmus of the thjroa 
gland This approach asnitls the thymus, but parries with it the danger o 
chronic lar^-ngeal stenosis ioac fracheo/omy is done with the point of entrance 
below the isthmus of the thyroid gland. The fifth cartilaginous ring, inc u< iHr, 
the one abose or below, is the ideal point of entrance for the tracheotomy tu e. 
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The trachea is more deeply placed as it descends and also below this point 
larger blood vessels may be eiiconnlered Onlerly and planned tracheotomy, 
vhere time is at hand, is carried out under local anesthesia. 

The position of the patient is extremely important. A pillow or sandbag 
is placed under the shoulders and the head is thus extended. The trachea is 
thus brought forward closer to the operative field and js fixed. 

The operative field is made sterile The midline of the neck is palpated, 
the position of the thyroid and the ericoid cartilages rapidly ascertained, and 
the position of the thyroid isthmus fonnd The skin is infiltrated with 2 per 
cent procaine with eight minims of epinephrine to the ounce The subcuta- 
neous structures are also infiltrated 



— Triangles of neck showing Ihe inferior carotid trlangl« tn which tracheotomy la 
performed 

A lionzontnP incision is mode, one inch long, equidistant from the mid- 
line just below the level of the thyroid isthmus. The horizontal incision is 
the natural incision in all operations on the neck. Experience has shown that 
these operations heal more satisfactorily than where the vertical incision has 
been made. In emergenej tracheotomy where time is at premium, a vertical 
incision may be permissible After the skin incision, exactly in the midline, 
R fcrticfll incision is made into the fascia If necessary, more anesthetic can 
be infiltrated into swbeutnweows tissues Tu healing, the subcutaneous re- 
npproximatinn in one plane, and the skin in another, produces a wound exactly 
the size of the tracheotomy tube. Illeeding is a prominent feature of the 
operation and is due largely to the engorgement of the tissues because of 
the resistance to the leiious return to the thorax. All bleeding vessels are 
retracted laterally, and H the thyroid isthmus happens to be in the field of 
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Operation, it is retracted iipuatti, but if the oriRinal incision was made prop- 
erly, this will not be necessarj*. The pretracheal fascia is incised, and the 
trachea is reeoRnircd ns a plistcnintr. pmk. longitudinal structure. "With 
the trachea under ilircet vKioii, n vertical incision is made upward into the 
anterior surface. The trachea miM not lie separated from its surrounding 
Mmclurcs since this shall interfere with its hlooj supply.* A suction ap- 
paratus may he ureiU'tl when ihe traehca is opened and is to be held in readi- 
ness A small amount of pmeauio may he iiijectei! into the tracheal wall and 
lumen Cocaine has been stii'crsird, liut wc have had no experience with it. 
A pcrfeetlj <lry field is desirable ami blomi should not pet into the trachea. 
The incision into the trachea is made tii an iip^rard direction to a\oid cutting 
too deeply into the Irnchra nmi j«>ssili|y injurinp the csophapus If conditions 
nre faxornhle. a situilj ov«l window’ is made in the trachea, since this precludes 
prvs-sure tvu the Irnchcal wall ami there m.sy be sloughing of earldage pressed 
Mpamst the tube The tube K cuwUd with care into the aperture which is 
spread hj a trnrhrni n tractor by means of an introducer It is easy to place 
the tube cither to the front or to the side of the trachea After the tube is in 
position the iiitrodiiMr is witlidr.iirii and the inner tube is inserted. The 
Stimulus of openuiir ih< trachea may cause a bout of cotiphinp, which nay 
expel mueiis or start hleedinp The snetKin apparatus draws off any aecunu- 
Intion of mucus if tlietc is probmped bleedinp )t is necessary to hpate the 
vcssscl The fiohl should he alis<t(uie(> <lry before the patient leaves the oper- 
ating room If at aiij iitne respiration ceases, nrlifieial respiration is started. 
If the original iiicisinti has liein made properly, no suturing of the skin should 
lie necess.srj Imweicr. one or two sutures may approximate the lateral 
houndarios of the original meision Petrolatum pause is plneed between the 
tube anil the skin with the former fixe«l Into position h.i tapes tied tiround 
the patient 's neck A Inyer of moistened panic is placed o\cr the front of the 
opeiiiiip to I'lc'cnl the inhalation of dust or foreign bodies As an additional 
pneatilion, an aiidili<m.il liilw nml inner IuIh? are tied around the patient’s 
neck in the eieiit that flic first become clogged or dislodged by an esplo- 
Ri\c cough 

There arc imiiieihate dangers to the operation, which must be avoided 
The operator must ndherc 1o the midlinc of the neck. v>r the great sessels may 
bo incised Ineisinn into the esophagus causes a fistula with subse<iuent 
mcdinstiiptis and possibly fatality. There h the remoied risk of stenosis, 
following operation, if Ihe incision is made too high * Chevalier Jackson re- 
ported that file sixths of his cases of chronic laryngeal stenosis, in the past 
thirty years, haic been due to faulty tracheotomy or improper aftercare of 
the tracheotoinv lube and wound After emerpeney tracheotomy, sometimes 
performed without anesthesia, which iniolves the first ring of the trachea or 
the cricoid cartilage, it may lie feasible to perfom a secondary tracheotomy 
lower down to dmunish the risk of stenosis 

Aflcrc^rc — The trachcotomized patient should neier be separated from a 
.suction machine until he reacts, if general anesthesia has followed. ^ This pa- 
tient should ne\ er be left alone until he becomes cooperative and is able to 
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take care of liiinscU. lie is inslnictecl in tlic use. enre, ninl fiindion of tlic 
tube. This must not be nlloncti to bccoim* rIoffRcd by secretions, and it is 
sitclinned out at regular intersnls The miter lube is ehnngcil daily to pro- 
\cut ulceration and secondary heinorrliage Tito gaure oxer the opening is 
kept in place. Tlie ribbon shmibl nexcr be cut xinless n inediea! officer or 
trained personnel arc jiresenl. Sedatjxes nnd luircoties are used as sparingly 
ns possible postoperatixTiy. since the eniigh rellex is an important proteetix-e 
ineelianism in prexenting tbe neeiiiuulatinn «>f lirmiehial Keeretion 

fXSK KriSlKTS 

Cssc l—J.U. wa* nitmillcit to & in t'eno^e, .lul) t1, lOU lie htol tiif 

tfrc'l on cxtriKii e cutler ti po, |><>rf»rnl>nc Ihmuch ""‘I Cliroucli nounil of the rofl timuos 
of the nchl rhrok. Tho rhrll frocmml hn<l cdu'inI oome lo's of liii'Ui', liut there wsi no 
hone invaUement, }>r<ptrati'JD normnl hikI the nirnni pnti’nt. Since there nm 

no esulctieeaf nny «l>»tiwvti«n. n tmehent«tiiv nasnot performed 

Under penlotlinl nno«ilie«iii for imluetnm, the nnolhetist oticinploil to intubalo the 
potienl for end'itracheal Qne«th<‘»>R There «!»« diflieulli in cH'ing Xhe tube into the 
larynx and the patient dereloped le'piralori <Ii<li<ultt •luring the procedure. The intuba 
tioa whrsli ixaa nttempted under t>ivtX»x«f»te *m«xhe»ia fnu»e«l iv InTyngent epn«m The 
re*piratory center una alreadv depre«M<l nn<l the a<lniini<<ration of the ane’thetie enu<eii 
annxemie ipi'm of the adductor miiee|«a of the Inrinx 

In this ease prcUmxmxry tr»fhcotom\ uuaht base sased the patient’s life 
because inllntumntinn xxbteh «lcseeiulf<l from nboxe caused sxxrlling of the 
nryepiglottic folds The intubation caused the larynx to go into a spasm xiluch 
could not be relicxcd A trnebeotomj xxotild have prevented this additional 
trauma to the respiratory tract 

Case 2.— a. 1*. was lulmitleil to a field hoepiiul m IVnnce, .Tul\ l.'i, 1P44 He had suf 
fered a lesero gunshot «ouiid of Ihc msndible The nound t>f entrance was at the left 
angle of the mandible and the mo<ile eouree'l alone the lia«c of the tonRue, laceroting it 
a’ well aa the left poetrrior tonsillar pillar The bullot had tra\er“ed the buccal canty 
from the left to the right and Imlgeil »l«elf in the ti«sues of the Tight check Examination 
lexealed an extent it e laceration of the tongue oud eilenin of the ary epiglottic folds X ray 
examination ehoned a complete, compound, coniniinutcd fracture of the right ramus of 
the mandible. 

Operation — Horirontal tracheotomy was performed under local anesthesia. Nitrous 
oxide oxygen ether was administered endotrachealls through the Irncliootomy tube as in 
rig 4 and the hrynx packed. The lacemtions of the tongue and left tonsillar pillar were 
sutured and the bullet was remoscil from the right cheek intraorally The right buccal 
mucous membrane was approximated. The wound of entrance was dibrided minimally and 
closed by primary suture. A rubl»cr dram was inserted under the inferior border of the 
right angle of tho mandible up to the fractured nren The fractured mandible was fixed 
7 means of intermaxillary continuous loop winng with intramaxillary elastics 

The patient had an unoentful postoperative course and was evacuated to the zone 
® the interior. The tracheotomy was the key to the ease with which the situation was 
handlea 

Case 3 — S p. was admitted to n field hospital in Trance, July 1C, 1944 The patient 
d received multiple, severe shell wownds which had penetrated the face and neck. He 
Ti.* *'r®®ri’ig from marked dyspnea upon admission with obvious respiratory obstruction. 

s Was caused by a concomitant esophageal injury and the tentative diagnosis was 
racheoesophageal fistula. The indication for tracheotomy was self evident because of the 
siked dyspnea in connection with a trauma to the neck. 




Cisr 4.— H. \Y B.JmvUcl to ■ fifM ho-ptUl in Fmnfe, Jutr Si, He 

iuff?reci mulliple I'lifll nounils of Iho )•rrforatlne type which cnuW Ihc following: fmn 
lure compoun.!, comminuteJ of the nght niiil left frontal emu»e«, orbit', mtUr zvpjniatie 
compounds, maxillarj antra, uneal lionee, anti maxillary frontal pro<e«ee'. There was 
maceration of the tight and left ejew. 

Tracheotomy wa* indicated alihough the upper facial etement' were imolved l-ecan'« 
the seventy of the injury would hate made the maintenance of a normal airway * 

po'toperalnely. The oj-eration il'elf eooTd not have been performed without it. 
traeheofoiav was performed under loeal aneMhe^ia and the ancthetic admini'tere * 
the tobe (as in Ca«e 2 and illustrated in Fig. 4). The frontal sinu'es were irrigated, ma 
eous membranes cxenterated, and drainage esiaWished to the ont'ide. By means o 
Caldwell Lne approach on both sides, the mneons membranes of both msnUary an ra w 
cxenterated. The maxillary elements were elevated and repo'iHoncd and both an 
packed with petroJalnm gauze, Drainage was thus established from above in o e 
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wpenot EHiK^tiJaWl TVif niaxilln wm l»> on-an-* o{ conU«uo\>» loop ■winoE 

anil fplintod upnnnl l>y Imniliisint; niul pullini; up of tho niandililc. 

Tlio po«tnporali\<‘ courio' \>ti« un«>\an(ful anal tfae pnluiit uii-< oacuatcil to (lie rone 
of llio interior. 

Cas>. S.— It.U. uiiR ndmitled to an e\ariiilion lio<.|iitRl in I'miice, Aii|; 15, ]01i He 
had guffered n rmere i;on<liot wnuiid aaliirh hail iH'rforuled tin* neeV Tlicro aaiig a nina 
gi\c licmalomn on the left Hi'le of (tie nork lie hail iiiarketl tlAopiiea due to the prcg'uru 
on the recurrent iu'r\c« or llic AnE'ii" 

Tlic indicntion for trnelieoloiio w i< pr<«ont ami it na*! performed under local nnci 
thegia. Tlio Iieinatnmn unt drained to tko outaido. 

Tlic pitient «n« Riieii aupi>«rti\e Ikeript. Ilin eoiulition improied and lie was 
eiaeuated 

Cask fi — 11. C. ttng ndiuitled to nn tiaruation ho«pilal lu I-'rance, Auc 2'>. 11141. 
Tlierc tvas a eeierc ]>erfuriiliiiE tvound rif llie neck n<(li l.aceration of llic common 

carotid artery. The p'ltieiit 'e condition uaa critical u|H)n adniM<]on 

lloriroiital trncheiitoiin wni perfonnod under local anc*thc*i'i iiliicli rcheied the pa 
ticnt's dirpnca. The eonimon carotid naa l■('nled under goacrnl ane«tlie»iri. The patient 
died twehe hour* after oiieriUion. 



5 (Case 7) — rreopcrallic Alew ol patient sho«u»B ealensne Boft tissue IntoUement of 
right cheek and upper lip 


Case 7.— C. If. was admitted to an evacuation hospital m Holland, Oct. 4, 1944. He 
Th extensile facial injury as shown in Tig 5 The following diagnosis was made: 

, compound, comminuted, complete fractures bilateral of the mandible and of 

* right maxilla. The wound of the right cheek was extensive, of the gutter type, and 
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extended into the upper lip where there was a lo«s of tmue. The tongue was revetel) 
lacerated There were, m addition, a lacerated wound of the scalp and a penetratitj 
nound of the left groin. 

Tracheotomy was lodieated liecause re«piratOfj obstruction would have developed 
althoagh not presear. It was performed under local anesthetics nnd the anesthesia td 
ministered through the tube. The Ueerations of the tongue were sutured. The maxilla 
was wired by the dental surgeon by means of eontiouous loop wires. Arch bars were wired 



ris S (Case 7) —Postoperative appearaore of patient on operatlnff table, note tracheotomy 
tube. 

to the teeth of the mamlible. Pixslion of the mandible to the maxilla by means of mlra 
maxillary elastic fraction was effected after the patient recovered from the anesthetic 
The dental work was performed in this sequence so that there would be no interference 
with the suturing of the soft tissues of the face The facial wound was debrided as con- 
servatively as possible and the wound closed by pnoiary sutare. The upper Jip was grafted 
by means of full thickness skin taken from behind the ear (Pig. 6). The scalp and groia 
wounds were cared for A transfusion of 1/100 c« of stored blood was given the patient 
during operation 

The postoperatn e course was uneventfnl. He reeeii ed an additional 500 e c. of 
nnd the same amount of plasma The graft and wound were in good condition when e 
patient was evacuated after five dajs of hospitalization in good condition. 
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Case 8 — E- W. was admitted to an evacuntion hospital in Holland, Oct. 7, 1044. He 
had suffered a severe perforating wound of the face with complete loss of outer nose as 
well as the bony and cartilaginous nasal elements (h’lg. 7) There was skin loss of the 
upper lip as well as of the s3-mpl»jsis of the mandible The maxilla was fractured on both 
sides. The patient acemed to hn%e n pitent nwwftj and it did not seem necessary to per 
form tracheotomy. 

Intubation was tlirougli the mouth and endotracheal anesthetic was administered. 
The wound area was d^briJed and bilateral intranasal antrostom,! performed for the dram 
age of both maxillary antra. The outside skin was approximated to underljing mucous 
membrane circumfercntiallj. Fixation was accomplished (as in Case 7). 



'*■ 7 (Case S) — Loss of nasat elements and loss of skin o'er symphysis of mandible, 
tracheotomy was necessary tn this ease postoperatively 

Forty eight hours after operation the patient was obsersed to be experiencing diffi 
tultj in brealhing. There was probablj a combination, of inflnmtnation as well as mechan 
ical interference, beenu'c of the packing of the nasal area and the fixation 

Horuontal tracheotomy was performed the same daj under local anesthesia The 
patient did well and was later esaeuaied in good condition This is another example for 
the necessitj of traeheotomj when the upper faeial elements are in\ olved. 

Case 0 — R J. was admitted to an evacuation hospital in Holland, Oct 22, J944 He 
had multiple penetrating shell wounds There were severe wounds on the right cheek and 
«ar There was a penetrating wonnd of the neck posteriorly nt the leicl of the fourth 
eervicui vertebra (Figs. 8 to 10) There were severe fractures of the right maxilla and 
ma ar rjgomatic compound and also an incomplete fracture of the right condyle of the 
manddiie. Jloltiple metnlhc foreign bodies were imbedded in the right cheek and right 
mi'toul region In addition, there was hemorrhage as well as blast injury of the left leg 
^ Eecausc of the patient’s general condition and the lung injury, local anesthesia was 
rc'ded upon The foreign bodies were removed from the neck and mastoid region and 
a rubber dram was inserted in this area The tight cheek and car were sutured. The neck 




Case 10— >f. A was ndroitted to an esaenation bospilal la Holland, Oct J*' 
There was a shell wound which had i>erforated the neck. The point of entrance was e o 
the left angle of the mandible and the missile had eonrspcl along the floor of t e mou 
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The exit was below the right angle of the mandible There was a perforating wound of 
the pharynx at the le\el of the epiglottis. 

Under endotracheal anesthesia, the pharyngeal perforations were clo«ed by means of 
exploration from the outride frotn one mandibular angle to the other across the hyoid bone. 
Ligature of the right lingual artery was necessary because it bled profu«clj' into the 
pharynx after it had been se\ ered by the missile 

Tracheotomy was necessary postoperatnely because the patient developed djspnea. 
It would ha%e beeri better performed preoi>era(i\ety. The patient was later eiacuated in 
good condition. 



n* 10 (Case S) — OccIpUomenUI view ehowinc fracture of r1*ht maUr-irsomatlc 

rompouiMl the IrnrlKa U ee<-n I'lilnli 

CA*r 11.— pntirnt wna admitte-l l« an cTneuMion hnspiial in Holland, Jan. 12, lt>t*>. 
• n serial l^'mli Imi! rnusod a pcrfoiuling wound of lU" neek (Fig 11). The wound of en 
tr»ni» «a< i'0<lerior snd the wound of exit anterior where there was a lirge, gnj mg, lareratcl 
*oub ! in the pn»(erior trnngle of the iirrk 

The wound Wa* dt'hride<}, and primsra nature of the wound of exit w:t« effected (Fig 

\ rulter dram wn» ln«erltsl into the wound of eniranee The puienl tiad an uneieni 

Tliii c.Txp is ritod ns nii tsniiiplc iif hcxrre lurk wouikI in wliioli trnrlio- 
*'l(.in\ Was not iiiilicntoi. Tlir wmifnl was lateral tn the grr.it \csvls <>f tlie 
nii(l cli<j Dot iiiMiho tlum The airway was tml iini>nig<<l itpoti and there 
fT'l'ir.itory ol.stnietion 

^N'ule that in these eases only the salient piiints were inehide'l. I»cal »ul- 
hi.a*nidt nr iienieillin were iiseil in imist rasi-s r<«»ti>p4rntirely. tlie pa- 
rreeite,! jh itiriUht ninl eulfadinyme 
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SUMMARY 

1. Tracheotomy is not an operation without hazard and should not he per- 
formed unless indicated. "When necessary it may be the most important factor 
in sating the life of the patient. 

2 Acute respiratory obstruction when present, and which cannot he re- 
lieved by other means, is an obvious indication for tracheotomy. This may 
occur in (a) penetrating or perforating wounds of the neck because of involve- 
ment of the trachea, larynx, pharynx, or the base of the tongue, or (b) sec- 
ondary invohement of these structures without direct violence, that is, in- 
flammation. 

3 Tracheotomy may be indicated in extensive soft tissue injury of the 
face because of postoperative respiratory obstruction caused by the spread of 
infection with resultant mSammation and edema of the airway. 

4 Tracheotomy may be indicated in extensive involvement of the upper 
facial bony elements. Postoperative obstruction may be caused by mechanical 
means or there may be secondary involvement of the pharyngeal structures 
by the secondary spread of infection 

5. Tracheotomy is sometimes indicated in gunshot wounds of the mandible 
Inhere there is extensive injury. 

6. Proper aftercare as well as care in transit of tracheotomized patients 
is a.s important tia the operation itself. 

7. Case reports typifying these have been presented 

8. Horizontal incision of the skin b the natural nod best one for trache- 
otomy. 
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I'LKUKALJZATIOX OF TJIK LEFT BKOXL’IIL'S I.V P.VLUJiOXECTOJIV 
H00U.10 Barita, MD, IUvwa, Crn\ 

(From tht Vittifttilti Hetpttoi ami the Ch,IJren'i Ilotpital for TuhtrcvJons) 

T llh (hffii'tilUe'* OMcoiinlcreil iit my first pMeiinionectoinii’s re^rdiiij tlie 
iidetjuate ])lpnrnli/:iti<m of tin* k*fl liriiiicliia! sttinij', cspei'i.illi in cases of 
nl>s( esses and broneliieetasis, led me to follow a teclinniue, uitli such good re- 
sults, tiiat I helicse it should be imhlisliftl 

This prmisliire ahiats (lemuts the effecthe |deuraIiratioii of the left hron- 
ihiis whiclieser the case for the Mirgieal iiitersention might ha\e been. 

It Is known that iii the left pulmonary peilicle, the anterior pleural flap 
leines the inodiastuiiim at the lexel of the posterior face nf the oseendirg 
aorta and the posterior pleural flap at the lesel of the anterior face of descend- 
in}» aorta, there being, between these tvto segiiienis of the sesseJ, s dislanee, 
Minable with the width of the itorlic oreb. wliuli is al«ii,\s of such 0 magnitmle 
that when the lung is reseeltsl the pleural flaps retire and do not obliterate the 
mcdiastiiinl openifig The effocN to niose near the pJeumI flaps h^ inferrupteil 
sutures produce large lacerations 111 its surface, leaving the bronchus pleuralized 
III an incomplete "aj and, therefon*, cxposwl to the opening 

This ilifiieuity is almost iiistiriiioiinlable in some cases nf abscesses where 
tlic pleural flaps of tlio pedule are inelastic Kspenenee has taught us that 
It sufilees to apply to the bnmchial stump (cIos«>d by interrupted sutures of 
silk or chromic catgut, better results with metallic suture, Stirgnlo} Xo. 30) 
a pleural flap of the pedicle, which should cover it oomplotcly to avoid the broii- 
eliial flstiila, and also that peJieuJaled flaps separapsl from the {wsterior parietal 
pleura arc not so cITecthc as the flapw from the pedicle 

TBCJI.NIQUE 

Once the pneumonectomy is completed, and after the bronchus is closed 
(Fig 1), the iiiediastmal pleura is separated with tlie forefinger, following the 
interior surface of tlie anterior pleural flap of the pedicle (Fig 2) to about one 
inch past the le^el of the phrenic nerve and the superior diaphragmatic ves- 
sels The phrenic ticr\e can, at this moment, be crushed nbo\e the level where 
the stitches will be passed 

Following this, ^a^ous intermpteil sutures are made from the posterior face 
and borders of the bronchus to the ample meiliasfinal pleural flap which ho* 
been made movable The sutnres pass over the phrenic nene, winch, serMUg 
as a pulley, will make the pleura descend without lacerations, thus making it 
possible to apply to the bronchus the pleural flap which will co^e^ it complete- 
l.v (Fig 3). 

Re€el\e<l tor publJcAtJcn June 1& J9H 
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When the tyuig of sutures is being tiiu<die<l, tlie bronchial stump is dis- 
placed to the front, resting against the ascending aorta If, as occurs in a few 
cases, a posterior pleural flap can be made use ot, everything possible is done 
to bring about the pleuralization of the total mediastinum, although this is not 
really necessarj- to obtain satisfactory results 



) ocumoraitrlc n«rv« 


Flir 2 —Dissection of the entertor pleural flap (fcl 

Fie 3 —The bronchial stump has been pieumllsei) b) euturms the phrenic nerve aad 
picure to the posterior face end borders of the bronchue Note the diepiacemeni of the bronchus 


This technique hab been siiecebsfally used m more than twelve cases On 
some occasions, after tying tbc sutures, the ascending aorta has been sliRbtl3' 
compressed, but apparently with no bad effects This difliculty has been obviated 
by dissecting a major pleural flap and stietclimg it, so that it easilj reaches the 
bronchial stump. 
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PewciUifl— Its Cluiical Appi^catiozi. Under the Oeneral EtJuonhip of J'rotes^r Sjr -4)ei 
ander Fleming, SI B , B S , FR CP., F R CS , P.R S , Professor of Baeteriology in the 
Cniversii^ of London, St. Mary’s Hospital, London. Pp 3S0. Illustrated. Phlla 
deJphia, JS46, The Blahistoa Company. f7. 

It IS fortunate and fitting that the individual responsible for the discovery of pent 
cillin should edit a definitive monograph on the present status of penicillin for the elm 
leians Although other books have been pubhslied on (his subject, Fleming's effort u the 
most authoritative and up to date Rerognuing that he vrns a laboratory worker and not 
a clinician, Fleming has del^ated the presentation of the clinical phases of the subject 
to various British clinicians The iniro<luctory chapter bv Fleming on the "Hi-itory snJ 
Development of PeBiciJIrn ” is eirellent Be give* menfed credit to the pioneenng efforts 
of Raistrick and hu associates, who endeavore<l to produce penicillin long before the 
noriiers at Oxford The introductorj chapter is followed by infomatoe dtiCB’»wo* os 
the chemistry of peniciIUn, methods of manuraclure, and pharmacology of pen’cillm 
Methods of assajmg peniciltin are detailed by Fleming m another chapter. Hudson, whs 
to surgeon at .Middlesex llospits}, prenoato a chapter on the troMtaeut of geoeralucJ la 
fcctions His atatement that there is “no definite evidence that organisms can Iccom* 
pemcillm resistant “ will not go unchallenged. This doe* occur, bat, fortunately, nut too 
comaioaly The maeagemrnt of ebe<t inferiioos is discussed by Ooa<e of ht Mary's Kos 
pital and chest surgerv bv h^ellars of the London Che<t Hospital, the latter is partic'.hrly 
well done There has been considerable discussion concerning the merits Of penicillin in 
gas gangrene, and the presealalion of Porntt and Mitchell indicates a wide and critical 
experience They empliasite the mayor role of surgery in prophylaxis. The advantages of 
pentcillin in osteomyelitis are detailed by Aird of the University of Udinburgh, amt this 
section ehould be consulted bv anvone interested in a good review of the subject. The 
use of penicillin in sepsis neonatorum is the most comprehensive and well balaoceii that 
this reviewer has seen. This abo applies to the section on penicillin in brain and men 
ingeal infections written by IV right of St Mary’s Hospital. 

Each of the specialties is weH repre'eated in this moaograph, including denti'trj *nd 
vetennaxy medicine One wonders why such an excellent review of the eubject should 
conclude with a chapter on ''Fenieilliii and (he Oeoeral Proetitioner. ’’ It is superfluous 
and not too informative Clinicians, in general, in (he United States uiJJ not agree wil 
the enthusiastic recommendations their Bntisb colleagues have for the local u«e o( pcui 
cillm Perhaps pcmcillio was widely ntilired in this manner because of the relative (csrciiy 
of (he drug, but more extensive experience has ehown that the topical application of peni 
cillin is too frcfluently followed bv serionsTeaetions of a hypersensitive type. 

Sir Alexander Fleming merits coogratnlalions for maVing this monograph possi <• 
The publishers are to he commeudet) for the make up of the volume. This work is reco® 
mended without hesitation to specialists and to general practitioners. 
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THE SURGICAL TREATMENT OF HYPERTENSION 
III. Toe “Neurooemc” Verse's Reval Hvi'Erte-vsiov From the 
Standpoint of Operabieity 

Geza be Takats, M.D , and Eosos Pajrdrother Fowler, M D , Chicago, III. 

(From the Departn^t of Sitr^ery, Untieruty of llhnois CotUge of iUiliane, avd St Lule's 
Uospital) 

I.VTRODi:CTION 

A ll classifications of hjpectcnsion contain a differentiation between a non- 
renal and a renal type of hypertension It js generally assumed that the 
so-called neurogenic tj^o of hypertension is the ideal case for splanchnic nerve 
section In fact, an effort has been made to differenliate the neurogenic from 
the renal hypertension by the response of the patient’s blood pressure to high 
spinal anesthesia.^ In addition, Grimson proposed total sympathectomy in 
man, because in his experimental neurogenic hypertenstont produced by sec- 
tion of the buffer nerves, more limited procedures such ns splanchnic nerve 
section and dorsolumbar sympalliectomy were of little avail * 

Our experience, liowever, has not siipportwl the view that the nonrcnal 
hjpertonsives do better after operation tluin the lesions with definable renal 
lesions. In our series of fifty cases recently reported elsewhere,* an attempt 
has been made to define these groups so that a comparison of results can be 
made between thorn (Table 1) Naturally the extent of vascular damage, as 
developed by our grading, has a potent influence within the groups. 

THE “neubo-endocrine” group 

Experimentally a number of methods are known to produce acute or 
chronic neurogenic hj-pertensran; they bare been eoneiseJj' summarized in the 
monograph of tVhitc and Snuthwick.* Page* gave a classic description of a 
“diencephalic” syndrome in man, consisting of flushing of the face and nock, 
excessive perspiration, tachycardia, and liypcrpcristalsis, much like the cat ex- 
hibits when its midbraiii is stimulated, llowcrcr, such cases readily merge 
With the endocrine group, notably the ones seen at the menopause. For this 
veason, lor lack of concise endocrine assays, we ha^c pooled the whole group of 
patient s in whom a primary renal hypertension could be excluded. 

nectlTed for publleatlon. Aug 1. 1»1«. 
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Table I. CLissmciTios or Patjest* ScrrcBivo Feou “EssesnAL” nTrEETtssjO'f 
<Pimf I'AtiEVTs Opjt.ited Urov) 


Tota} 

CnclsMififi] 


(.'wlatml rreil 
Efoal tnuma 
ToirmiA of frfgiUBfT 
Pfoloa«7*Iiriti> 

Sarl«t no^briti* 
**KS^m»tio kSJary'* 


It wotiM vfm irasonaWp to prwlict tlif iH>sloperali\c results by blocking 
tbe estent of s\ nipatUetie dutfiow trhieh one intends (o rcmorc surpiealJy. Bofi 
sjimal nniMhcaia' ami paraseMcbral sympalhctic block* have liccn suggested 
for this fiurjiosc lii the surperj of the ssmpalhclics controllin;; Ihc extremities 
this has I'ertaitily lieen the practice of our group' Ilowctcr, our experience 
»itb thi'se methods in hj jicrtcnsucs has not l)ccn s-ntisfyinsr. Klderly persons 
SMth nrtctKrJtlcrosis vMth histU pul-sc prvssurcH due to a risid, norulistcnsiblc 
aorta are jiotonous far the hjpotetisixc effwis of spinal luiestliesia (Fig. 1). 
Splanchnic block b\ the {xwterior route, the slangcre of sUiich one of tis lias 
jm*MousJ,i (Irvnlxs!.* m.i.v produce marked /all in hlootl prewurc due more to 
the toxic naetion to procaine or to a v.xs<»%ni:al relict than to the effect of 
hlockinc llic ^a.v)constrictor fil»cr». .Nnd finally there seems to be a type of 
notm-nnl hypertension in whieh diffuse arteriolar resistanfc is niaintamcd ia 
hjiite of Mocking the sympalhcties of the arra {CA«e 4). Vasoprrssin of the 
posterior IoIk? of the pitmtarj', which Is under nen-otis control, may be one 
biich mechanism.*, 

llcrnianc to lh« dUcus.sion arc the csi»crifnenlal findings of Walter and 
I’ljoan* who, while tiding to prexluce di,it»otcs insipidus olwencd a persistent 
hs'pcrtcnsion in a dog whose thini \cntriclc was punctured in the midlino. This 
dog had a pn-s-sure of 212^1110 and gradually developeil tortuous arteries and 
nicking of tlic veins m the retina. A 23 i^er cent cardiac enhirgcmcnt look 
place III four months. Nembutal depresseil the pressure to 120/CO, the cold 
pressor reaction was etaggi*rote«l. Insulin hjiwgljcemia was followed by a 
markeil pressor response In coiilrast to this a dog on which the Goldblatt 
clamp had IxHin used showcil a fixe*l lij-pcrtcnsion with not much variation 
in pressure after pressor or depressor stimuli 

To s.'itLsfy our criteria of nonrenal hypertenston, the following findings 
were postulate*!. 

1. Normal renal stnieturc in a hypertension of long standing Such cases 
have been reported before. Striking is the case of Shapiro'* who found no 
evidence of any renal impnirment at the autopsy of a woman who sttffc^ 
from a hj'perlension of more than twenty-five vears’ duration. In our material, 
normal biopsies were reporte*! in six out of thirty-five cases, an incidence o 
17 per cent. In the scries of Casticman and Smithwiek" 7 out of 100 patients 
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were gratleO ns }in\ inp normal kMlncj's nn«l 21 per cent ns lia\ iiip grade 1 (mild) 
imohctnonl (Case 1). 

2. llislorj- of n pnwioiis tlijroicketonij for a toxic goiter, wliich occurred 
in six of our fifty-two |iatienls When I>1 (km 1 pressun*s were nAailahlc at the 
time of tloroidwtomy, they were repnrtctl ns heing high, in fact, some thy- 
roidectomies were undertaken to reehiee blood pressure. Such thyroid stimula- 
tion presumably on a pitiiilnry Itasis is suggcstixc of a jutuitnty type of hyper- 
tension, which Griflith nnd his associates ha\c csi»ceinlly promulgated.** We 
present three ca.ses of this type (('ascs 2, 3, nnd 4). 



3. Finding of a medullary or cortical tumor of the adrenal, wliich is not 
within the scope of this paper, can lie best investigated by the combination of 
an intravenous pyclogram with air insufflation around the kidney (Fig 2) and 
the recently developed histamine response of such patients ” 

CASE REPORTS < 

1- — JI Z , 21 jear old unraamed woman, entered St Luke’s Hospital on June 15, 
. tVith the exception of interinitfent headaches, there were no complaints. One of these 
eadaehes was very severe, lasted a wh<de day, and was accompanied by nausea and vomiting. 

e had fallen from a horse several times, this was followed by dirzmess for a day. There 
was some nycturia at time? She was rather hi^ strung, temperamental, readily upset. 



"‘6 SUBCEBT 

Entrancf . — Tlie patient’# blooil pTe«>nre va* lfiO/300. rhjslesl eiaoiination was negs 
fire Eve grounOa were normal. The heart oreapieJ -JO per cent of the thorax. The elec 
trocardiogram was normal The onne was negative for pathologic element#. The intravenotu 
pvelogram sogge-te'l a email and ilefonneil left renal pelvi«, but the retrograJe pjelogram 
(111 not bear this out. rheiio)<ulfoa|btha1ein excretion wb« 2o per cent in one hour; the 
urea clearance was per cent (rtamlard). Blood ehemiMry was normal. So-lium aravtal 
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depressed the blood pressure from 170/10J to 135/^0 mm of mercury The cold pressor test 
raised it from lCO/100 to 100/520. 

OpemfiOTw — Operations were done on June 26 and July 0, 1041, nt which time right 
and left splanchnic ncr'c section* were done together with n ilor'olumbar sympathectomy. 
Both chains were cut between the ninth dorsal and second lumbar ganglia. The kidneys, 
ureters, and adrenals were nornial. A biopv. token from the right kidney repealed no 
pathologic change* 

Courre — The patient wns dischargcil with blood pressures of HO/SO, 120/80, and 80/0 
in the three positions. The cold prc<<*or response was minimni after tiie opemtion (140/80 
to 143/SO). She eontinued to hate occasional headaches but lircd a healthy outdoor life, 
taking on the job of a wiangicr on one of the western ranches The Wood pressures flue 
tuated betnecn IGO 130 systolic and 100 80 diastolic during the nett three years Postural 
hypotension had disnppearevl In May, 1044, she had a spcU of unconsciousness with a blood 
pressure of 90/C0 mm of mercury, from which she temporarily recoiered, but died suddenly 
m a second attack on llaj 28, 1944, not quite three years after operation At autopsy no 
anatomic cau«e for death was found Tlie kidneys both grossly nnd microscopically were 
normal. Nothing was found m the brain. 

Comment . — This was a case of a nonrciial hypertension, for which no cause 
could bo found at autopsy Note that a complete splanchnic section did not 
materially influence ttic blood prepuce for the foUott up period of three years. 
This observation will be later discussed on the basis of other “neurogenic’' cases. 

Case 2 — n K, a 24 year old white man, was admitted to the Research and Educational 
Hospitals on Jan, 2S, 1911, complaining of nerrousness and tremor 

Putt Hutory — lie had been nervous and jittery ever since he could remember. Two 
and one-half year* before, at the age of 22 years, he bad an eye infection, at which time a 
lystohe blood pressure of 140 mm. of mercury w.is di«co»ered He was referred then to the 
University Dispensary where a blooil pressure of 170/110 arnl a ba«nl metabolic rate of +27 
per cent were discovered. No treatment was describe*) and the blooil pressure dropped to 
132/76. One year before admission a blood pressure of 210/120 was obtained which fell on 
bed rest to 133/80 Other past history was not contributory 

The patient’s blood pressure was 130/90 mm of mercury Tho fundi were 
ncgaliv* The heart amj eiectrocanliograin were normal. Urine analysis was negative. He 
could concentrate urine to 1 031 ; 40 per cent of the dye wns ebminated in fifteen minutes 
The urea clearance was 4012 «e The inlravenow pyelogvanv was normal The basal meta 
bolic rate nag +7 cent. Under sodium amytal the blooil nre«'ure dropped to a minimum 

of 120/65. 

Opera twTis — Operations were done on March 18, 1941, and April 1, 1941 Conialescence 
was uneventful except for a transitory left hydropneumotliomx Wlicn the patient left the 
ospital the blood pressure was 120/74 lying down, 120/70 sitting, and 05/55 in the standing 
position No renal biopsy is available 

. Conne — Six weeks after discharge the blood pleasure was 118/78 sitting nnd 106/78 
m the standing position He felt better but had not yet returned to work. Two and one- 
It later the blood pressure was 133/92, 130/90, and 142/94 in the tliree positions. 

He had no symptoms and worked a full day 

Conimenf — Based on the early juvenile type of markedly fluctuating blood 
pressure, on the prominence of nervousness, tremor, and a single eieaated met- 
® e 1C rate, which was found normal at a later date, the diagnosis of a “ncu- 
togenjc” or perhaps pituitary type of hypertension might be hazarded. The 

1 terent response to splanchnic section is a further indication in our minds 
biechanism of the hypertension may not bo mediated by tl-e ‘-planehnic 
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Case 3—1). T , a 4Cjearold hmiwiiifp, entered St. Luke’s lioapital oci Jau. 22, ISl 
tojDjIajniDj of djspnea tui exertiM, piJpitatJoa, aenoutaesf, eol) eziremities for ire yesi 
tiivl screre oi-cipitnl Iieadaelies for six months. 

Pdtf /festory. — The potieot had had scarlet fever at the age of 5 years. She tad s 
pregnancies with two aLortiona. An clewteil blood pressure was notice/l after the foun 
pregnancy in 1933. A thyroideefORiy was done in 10^<3. SfenopausaC a^ruptoms tare be< 
noted in the past two years. Stood pressure was ICO/DO in 1D33, 17C/96 in J03L la tl 
past two years she Ind received theetin, wbieh re<Ioee<I the bfooil pressure sbglitly. 

/ ntroacr — At time of admission, pressore was 192/10 1. Eye grounds revealed moileri 
angiospasm, tortuosity, anil niching of the veins. A soft systolic murmur was heard at tt 
apex. The heart occupied 49 per rent of tlie Ihor.ix; electrocardiogram revealed mininu 
changes Tlie bas.al rcetabolie rate was —1 per eent. The intrarenous pyelogram shows 
a freely movable right hidney with slight hydronephrosis nnd somewhat delayeJ function 
left kidney teemed nonnaL The phenolsoifonphthalein excretion was 33 per cent in fiftre 
tiiinutes. Conecnlralion dilution tests rangixl lielwcca a specific gravity of 1 025 to 1 004 of tt 
urine. The urea clearanre was 60 0 tiandanl. Illood ehemittry was within normal limit, 
riiolesterol was 2C0 mg per 100 ee of LWl Fotliom amytal depressed the pressure froi 
178/90 to 103/70 The cold pressor lest rai«e<l it from JSO/90 to 390/100. Epiaephrine riii’e 
It from 100/85 to 175/95. Oo bed test the pressures varied between 510/03 and lJO/71 
She was ^uite emotioDal and had hot flashes. 

Operflliontf— Operations were perfonnr<l on Feb. 5, i'HS, aiwl March 0, 1942. She wa 
discharged on 3tarrh 17 with blood pressure of 150/SO, 142/31, and 63/32 in the thre 
positions Renal biopsy showed focal, h.valine fibrous tlnrkenings of the glotneralsr toft 
nnd moderately thickened muscular walls of the arteries. 

Couw— Four months after opemlioo the bloe>3 prrssurr. wns 300/110 in the horitoats 
and 130/100 in the vertical position. Rhe was just as anxious and unstable as ever. Oi 
examination for the extent of the 0ei>erTate<l area, lark of swe.vting was complete from tin 
ninth dorsal to the 6r<t lumbar on the left anil from the tenth dorsal to the second lambs: 
on the right side She was pheej on sronll i1o«es of stilbestrol which she had been takai 
before She was heard from twenty months po«tnperatiTely when the blood pressure vr. 
192/102 lying down, 174/104 eilting, and JIO/lOO standing She did a full day’s wefk, bn' 
fiushes and dizziness were present. 

Cohniiehf — This patient’s blood pressure had lluetuated markedly forroanj 
years. She had a thyroidectomy for “nen'ousness” and tachycardia. She 
responded only rcry slightly to epinephrine and to cold as if the vasospasm 
had been continuous On one occasion, when n sham injection of saline solution 
wa-s given preoperatively, licr blood pressttre was 150/85 when slic stated that 
her blood pressure was going up, her face was w.arm, and tluat she knew her 
pressure was very high. When nuises took the pressure, it was always 20 to 
30 points lower. It was felt preoperatively that a severe psychoneurosis w^ 
present, but trcutwont directed toward t/iis factor did not loner the Woo 
pres-sure 

Technically the operation wns complete; the immediate postural hypofeu- 
sion wa.s marked and the area of denervation was satisfactory. One is 
to conclude that the mechanism increasing peripheral resistance was not ‘ 
ated through the splanchnies. The renal damage was slight and patients wi 
much more severe damage responded well. While we have no hormonal assa'^ 
one is forced to suspect the pituitary mechanism, cither througii the antidiure ic 
or the adrenotropic principle,***** Pituitary irradiation was suggested _ u no 
carried out. Adequate simple clinical tests for this type of hypertension a 
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Case 4.— F. F., a SOjcaroU tflppfcone to*t mnn, was ailmitteJ to St. I.ukc's Hos- 
pital on Jan. 27, 1012. Tho hj-pcrten«ioi» hul bw-n JiMcncred oi^ two itionihi pre\iou*l/ 
Juting a wuUbc pKjrslfal ctaTOitv'vllQR. TUc onU axtintom con"i*Tcil of occipital headache* 
oa rising. 

PiHt ffutory— Fast history wn* boncontnliutory. Tlic dull occipital hcndaclic itartcil 
around Chriitmas, JOll. He did not rc»iK)nil to ailcquato do-«s of potassium thiocyanate. 

fntroiKr.— The patient’* Idooi] pressure ««* 2JO/130 rhysicnl ontmn.ation was cs*cti 
tially negative. Kye grounds rctealcl marktsl iinpo«pa*m with oceasional pin point hemor 
rhages and KatlcrcJ small rsudates <grade 3 rctlnoi«t1iy I Heart tvn* norm.al in eize. 
Electrocardiogram revealcil no significant changes. The inimscnuu* pyclogram revealed a 
large right and a smaller left kidney mih some hydronephrosis on the right. TIoth pelics 
tvere intrarcaal. Houetrr, the retrograde pyelogram rereolcil no obvious pathologic clianges; 
tho dye eppearol at tho left ureter in less concentration than on tlie right, Tlic urine con 
tsined so pathologic elements. Cnnecntration dilution test saried hetneen 1 013 and 1.001 
The nrca elcarasce was 4«, standard, f-ugnr tolerance na* normal and roentgenogram* of 
the sella turcica reTrale>l no pathologic changes Itlool chemistry nas uitliin normal limits 
Sodium amytal depressed the blooil pressure Isj/Jl" to ICd/llfl, intravenous soiiium pento- 
tbal from 103/130 to lSO/113. Kpine|>Iirinc giten intratenou«ly changed the pressure from 
174/lflS to 210/90; the coll pressor response nii«eil it from 17$/114 to I^*'/1S2 

Opcralioiu. — On March 11, 1912, n right sided •planclinie nerto section and dorsal 
sympathectomy from the ninth to twelfth dot«nl ucro done. There nas continuous oeiiag 
throughout the operation and patient's condition naS so unsatisfflctnry that the section of 
the lumbar chain wis postponc-l. Right davs later the tight lunib.ir chain wri* scctitmeii 
below the third lumbar miJ almve the flrsi lunibar, the previous stump of tho chain being 
Keognued. Tho right kidney secm<st normal in sue, color, and consistency A small biopsy 
was taken which rovealcsl normal glomerular tufts and the usual convoluted tubules Ocen 
sional Blight hyaline thickening and mo-lemtely cellular tubular linings were observed. The 
blood vessels seemed normal The biopsy nas graded ** 0-1 On March 28, 1942, tho left 
Bplanchnie nerves were eiei«ed, together with the cimio from the ninth to tlio twelfth dorsal. 
Again the patient's pressure fell to low leiels umler the anesthetic, there wm much capil 
lary ooriag The kidney nod adrenals, as on the right, seemeil normal The dorsal sympa 
tbetie chain seemed unusually large in eom)>arison with the slender spLanchnic nerve 

Course.— On disdmrge, the blood pressure nn-s 172 115, 170/120, and 140/110 in the 
three positions. The patient was free from liemlaelics for a wliile One and one half years 
after operation the blood pressure was 170/120. He was working full time Following this 
•'e was placed again on potassium thiocyanate, to which ho responded, while being resistant 
to the drug before the operation. Two and one half years after operation ho is working 
full time, and while on the drug the blood pressure stays around 160/105. 

Comment. — The noteworthy facts atxiut this case arc resistsmee to tliio- 
cyanate, resistance to heas’y doses of barbiturates in the preoperative tests, poor 
response to the cold pressor test, marked fall in blood pressure and venocapillary 
oozing under general anesthesia, in spite of advanced retinal changes, a prac- 
tically normal renal biopsy, and failure of the operations to lower blood pres- 
sure in any position. It might be objected that the lack of postural hypotension 
*s due to the nonremoval of the left lumbar chain; however, with the total 
excision of both splanchnics and the removal of the right chain from the ninth 
orsal to the third lumbar, some hypotension is observ ed at least immediately 
Mter the operation. 

. is forced to conclude that this hypertension is nonrcnal in origin and 
uot one that is mediated to any extent throi^h the splanclinie nerves. If it is 
lencephalic, it may still be activated through the pituitary gland Hormonal 
s u les in such cases are sorely needed. 
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TIIB BEXAL OKOCP 

It should be made cleat that we ate not discussing patients suffering from 
clinically obvious glomerulonephritis or pycloncpilritis. The patients whom we 
have grouped under this heading are those who are customarily classified as 
haring essential hypertension, that is, there are no, or mininial, urinary findings 
and the renal functional impairment is commensurate with the duration of a 
chrome, slowly progressive hypertetaion. But the history correlated with the 
renal biopsies allows us to recognize individual characteristics in these groups. 

Lnilater-vd HypOPti<iSTJC KroxEr — It is well known that removal of small 
hypoplastic kidneys of congenital origin, or those which liave atrophied because 
of a chrome unilateral pyelonephritis, may' relieve hypertension. Goldring and 
Oasis’* have collected seienty-suc published cases in which unilateral nephrec- 
tomy was done for high blood pressure. Of these, only seven patients (9 per 
cent) had a return of blood pressure to normal for a period of two to five years 
Personal expenence with two children and one adult who were seen in the 
malignant phase of the disease indicated to us the great importance of recog- 
nizing the congenital hypioplastic kidneys early by taking blood pressure read- 
ings routinely in children. In previous publications’* «e bare reported 
cases We wish to present, however, the type of case which is far more apt 
to be encountered and in which nephrectomy proved to be unsueeessfal and 
splanchnic section beneficial. 


C\ST. BETOBTS 

Case S. — 31 n., A Si-y«4r«t<l b«u4«»rc, ua« aJnitlrJ le St. Luke's 
4, 1942, eompUiniag of nerroueaeu, fatigue, ilmy axiell*, asd headache* of tea neathi 
deration 

PaAl nutory —There was a negative family history Bod no past illnesses of iifinfl 
caece Ten oioothi before, while at work, the patient hid a sudden attack of fullaess la 
the liead, dirsines*, and de«ire to ehnek. Thi* spell eubsuleil and blowl pressure* of 
to ISO systolic were ob«erved. She was treated with high doses of vitamin A, thcclia, a®'! 
sedatives She had two uncompbcalisi pregnancies Seven years previously, while at • 
ho«pital for the removal of a benign tumor of the breast, a normal blood preasorc wa* 
observed. 

Entrance — Bloorl pressure was 200/120 Eye grounds revealed some angiospasm. Th* 
heart occupied 42 per cent of the thorax Electroeardiograoi showed myocardial patiotogT 
Basal metabolic rate was -0 per cent The Intravenous pyelogram revealed a normal left 
kidney as to size, shape, and position. The right kidney, however, was small and iadi* 
tmet, giving the impression of sgnie«ia The retrograde pyelogram confirmeil the diagso*'* 
of a small, hypoplastic kidney The dye nppeare,! at 3 minutes from each ureter, in ejff 
lent concentration. The nrologic conrnlfant advised nght nephrectomy. 

The urea clearance was 40 7 (standard), Coneenlration dilution varicl between 1 0.0 
and 1004. The dye was excreted in fl/teea minotes, up to 2J per eenf. So-hum 
deprc8<cd the blood pressure from 2]0/124 to 150/100, imniersioa into ice water raised i 
from 210/125 to 250/140; epinephrine 1:100,000 raised it from 200/125 to 200/130 ami pro- 
dneed the sifflptoios she corspIaine<] ot, 

Opcraiurnj — On ilay 11, 1942, the kidney was explored It was small, firm, aft 
nodular, and hail a coarsely scarred reddish surface Since the other kidney was hyper 
trophic and well functioaing a nephrectomy was done. Xo attempt was made ® j 
complete splaachmc section at this time, bnt the major splanchnic nerve was clipped 
cot for later identification below the diaphragm Convalescence was complicated by p 
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motlioraz on the same side and atelectasis on the Other side. Histologie examination of the 
right kidney rerealed a douhle pelvis with smooth liungs 'There was marked nephrosclerosis 
with local scars 

Course — She was discharged with & jnessore of 163/100 in tlie hontontal position and 
was readmitted on Sept. 26, 1942. She felt well after the nephrectomy, but the blood 
pressure rose again to 194/110. The heart waa enlarging. Blood chemistry was normal. 
On July 29, 1942, the left splanchnic nerve was cut from tlie seventli dorsal segment to the 
celiac ganglion and the dorsolumbar chain was excised betneeii tlie teotli dorsal to below 
the first lumbar. She left the hospital with a blood pressure of 12S/90, 120/110, and 98/88 
in the three positions. Sixteen months later the blood pressure was 185/130, 170/124, and 
160/120 in the three positions. She had no headsches, pal[iitation, or dizziness and worked 
eight hours daily at manual labor. Since the right spUnehme nene was never excised, she 
was urged to have this operation, but was unwilling to do so because of lack of symptoms 
and ability to work Twenty-eight months later the blood pressure fluctuated between 105/110 
and 150/100. She is considering operation. 

Coinment.^ — This is a siguifioant history, because it indicates that in spite 
of a right-sided hypoplastic kidney, nephrectomy was ineffective and left 
splanchnic ncn’c section was more helpful. It emphasizes the point repeatedly 
made in the literature that nephrosclerosis develops in the opposite kidney 
vrhich will maintain hypertension. Early nephrectomy, however, may produce 
a cure of hypertension even tn the malignant phase'* with results lasting from 
three to fi\e years. 

Case 6— J. u, 7*yearold girl, entered Si Luke’s llospitui on Oct. 15, 1937, because 
of iserouaisg spells of nausea, Tomitiag, and headaclies 

Past Cvstorv— A year prenons to entrance, following a choking spell, albuminuna 
va* discovered. Nausea, vomiting, headaches, aad restlessness followed a few months later. 
In June, 1937, she began to have convwHions, with blurred vision lasting two to three days. 
She had been m bed since that time Just before eotrance she bad a series of convulsions 
rmrance— The child’s blood pressure was 190/160. She had a right sided facial 
paralysis and was In a comatose state. She received 30 per cent magnesium sulfate and 5 
psr cent glucose intravenously Bpistaxiv and bloody stools were observed. In the next two 
ays her condition greatly improved so that more detailed study could be started. Eye grounds 
» owed bilateral papilledema, retinal hemorrhages, and exudates. Blood pressure fluctuated 
^Iwecn 240/190 and 200/150 It dropped to 190/100 on one third tablet of nitroglycerin 
moial of 50 cc. of blood would also result m the same lowering of blood pressure The 
unne contained hyaline and granular easts, there were 50 mg of nlbumin in the uiinej 
s per cent of the phenosulfonphthalein dye was excreted in two hours Concentration dilu 
'On test showed a variation of specific gravity between lOll and 1014 The urea nitrogen 
w« Afi’ nonprotem nitrogen 75 mg per 100 c c. On a flat plate the left kidney 

c nitely much smaller than the right. This was confirmed by perirenal air injection. 
i|.j^ ‘"ffnosM.— Tlie diagnosis was malignant hypertension due to a unilateral renal disease, 

‘e patient was discharged but reentered on March 7, 1938, in coma. After a critical 
she died one month later. Aufi^rsy was refused 

. — ^This patient was said to have had symptoms for only five monllis 

su 1 ^Vhen she arrived at St. Luke’s Hospital, an<i at the time 

hirt'*^ ’ was a.skcd, she was regarded as inopernble Weaiise of tlie 

*ai<l retention. The diagnosis among previous pediatricians was 

^ ^ vhronic glomerulonephritis. However, unilateral renal disease, aine- 
latcr^ •'^phroetomy in the earliest, and hilatcml splanchnic section in the 
‘'lages, was suspected and eonfirmed by x-ray studies. Whether pyelone- 
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phritis or congenital aplasia of the kidn^ was present could not be determined 
without autopsy. 


Case 7 — P. B , a 7 year oH ehiU, entereil the Research and Educational Hospitals oa 
Xov. 27, 1939, on the pediatric sterriee, with eomptaiata ol headache, trobbJ/ gait, iccjaforia, 
and facial paralysis of several months’ duration. 

Past ifutory— The patient appeared to be a healthy, normal infant imtn shoot tie 
age of 1 year, at which time she began to have bouts of nausea ami vomiting which per 
Elated until admission. There was hematotla, and swelling of the eyelids occurred four to 
five times in the last twelve months; /rrqneiit severe headaches and uncertain gait deveJof^l 
in the last tn months. Two months prior to admission the patient suddenly eihihited a 
right facial paralysis. Bmee that tune the patents nl‘o noted dyspnea on exertion, paipita 
tion, an/l nocturnal dyspnea. 

Entrance — The following positive findings were noted: the blood pressure varied from 
226/JSO to 3SS/169 mm. of mereury. There was a right facial paralysis. Tie nght pupa 
reacted sluggishly to light. The right internal rectoa niu«cle was paretic The right opue 
disc was slightly elevated. There was a fan shaped hemorrhage on the nasal side of the 
right retina. The left optic d>«e was ebghtly blanched with one pm point hemorrhage. There 
was angio«pa*m. The two meter chest film showed enlargement of the heart to the left; the 
electrocardiogram reiealed questionable endcnce of myocardial damage. Tlio urme aaaJysu 
showed a 3^ albmnia. The arme cultore showed staphylococci, streptococci, snil Racil/us oah. 
The nonprotein nitrogen varied between 31 and 40 rog. per cent Urine could be eeaera 
trated to a specific gravity of 1.020. The phcnot«u1foaphtha1ein dye excretion amounted to 
70 pet cent in two hours Urea clenrenea was IS 7 c e. por minute (CU per cent of normal). 
The istrsveBous pyelogran showed no cooceoCratioo of the opaque solution at 10, SO, anJ 
60 nunutes The retrogrado pyelogrnm revealed pyelectasia and dilnt.stion of ureters hilnt 
erally. The spinal tap showed normal chemistry and pre*sure. 

Operotimu— On Jan. 30, 1910, n left aplanchnic nerve section and rcmoml of the 
sympathetic ganglionated tmnk from the twelfth dorsal to the third Inmbsr were done. 
The )e/t kidney showed feta! lobulatione. A biop*y was fatrea, the kidaey was decapsnlateJ, 
and an omental graft was wrapp>ed arouit>l it. On Feb 16, 1940, section of Ihs Tight 
splanchnic nerve was done, the kidney was scarified, and a muscle flap suturci! into it. Oa 
Aog 6, 1940, a right lumbar sympaibectoiny from the twelfth dorsal to the thirl lumbar 
completed the operation. The postoperative blood pre'-nire was 1^0/136, 170/130, aal 
175/140 in the three positions The patient was a«yinptomatic after the lari operation. 

The renal biopsy revealed one portion of the section containing rormal glomenili 
tuhulea and interstitial tissue. The lumens of the atlenoles were exceedingly small, beesuj* 
of intimal proliferation. There was aome recanaluation of partially obtiteratoJ artcriolca 
The arteries had hyperplastic media but the lumim were of normal caliber. ^ 

In another portion the tl«*ue re«einblej fetal th.vroid; these were undoubtcUy remains 
of kidney ti*sue since renal tubules were unmistakable. Iriands of den«e fibrous tissue fir- 
rounded debeate tubules with coboidal cpilbeliuiQ. Some of the tubules were filled * 
hyabne-liie material. Some of the avfenes and arterioles twl no lumina being repIseeJ by 
dense fibrous bssue. The entire jMctave was consistent with embryonic renal structures with 
arteriolar obstruction secondary to hypertension. 

Course. — The patient was asymptomatic from Augu«t, 1940, to Kovember, 1911, at 
which time she was readmitted because of recurrent headaches, vomiiing, strabismn*, burn 
ing on arination, ditsy spell', and etarie gait, all of two weeks’ duration. Wood pressure 
was 190/150 in all positions. The nrine enltnre yielded Bocillus cob and t=lreptofoccas 
farrolu. Albumin was 1+, and there wera oecasomat red anil white bloo-1 cells in the yine- 
The urea clearance was 23.7 c.c. per minute. The patient developed mumps and Karfef fever 
and was transferred to Cook County IIospitaL 

On ifarch 19, 1942, two years porioperatively, the patient was readmit le-l to the pe-liitn« 
service coraplaining of recurrent attacks of facial paralysis. The bloo.! pressure vanel /r«™ 
2«0/250 to 190/110. The artenovcnoua raUo in the eye grounds wts 1:4 to 1 5; Ih*™ 
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were siher wire arteries and old retino optic Iiemonhage. The unne showed a 4+ albumin 
(about 3 to 35 Gm daily). There Trere occasional hyaline and granular casta. She could 
concentrate urine only to 1 013. Nonprotcin nitrogen was from 50 to 72 rng per cent. 
The urea nitrogen was 73.3 per cent, and creatinine 2.3 mg per cent. The electrocardiogram 
showed only slight deterioration as compared with the one obtained la 1940 She was die 
charged on April 5, 1842, mill a diagnosis of ualignaot hypertension with impending uremia 

Commeni. — This 7-year-old child was operated on in 1940, for bilateral 
congenital hypoplastic kidnej-s resulting m a malignant phase of hj pertension 
She had papilledema and retinal hemorrhages, and did not respond to vaso- 
dilators except mccholyl. Her subsequent course dowTiliill, which perhaps was 
not as rapid as it might have been if she had not been operated upon, showed 
a gradual progression of the renal damage to terminal uremia The onset of 
the lesion and the findings of the biopsy leave no doubt that a congenital hypo- 
plasia of renal tissue was responsible for the hj’pertension At the age of 7 
years, when the condition was first recognized, the hypertension w’as in a malig- 
nant phase and inoperable according to our present indications Nephrectomy 
was not feasible, first because both kidneys were involved with a superimposed 
pyelonephritis and second because the arteriolar lesion had injured the other 
kidney. Certainly a recognition of such a lesion at the age of 1 or 2 years 
instead of at the age of 7 might have given this child a better chance 

Hypertension Following Renal Trauma — Two patients in this series had 
a historj’ of severe trauma to the region of the kidney, followed by hematuria, 
and exhibited deformed renal calices or decrease in the size of the kidney 
Wicther the trauma is a factor in their hypertension is debatable. However, 
we have grouped these two patients together, since their history and their 
reaction to suigery was so similar. 

Cisc — J. A., a SlyearoU grnin ilcaler, was admitteil to St. Luke's Hospital on 
May 19, 1943, stating that he knew of bis higli blood pres«ure, however, lie had no aymp 
toms referable to it. 

JIutory ~in higli school be had been kicked, in the right flank after which ho 
vent into shock and had blooil 5n the unm* About ten years before entrance he suffered 
rom ftialaria for two years Five months before entrance, on pliysical examination from the 
rmy, he was told that he had a blood pres«ore over 200 mm of mercury Local physicians 
ad obtained pressures between 200 and 150 mm. of mercury. Ifia mofiicr had dieil at CO 
Jr? ^ stroke; his father had died at 50 of a heart attack, one brother, age<l 

5-. had high blood pressure. 

Entronce — The patient’s blood pre‘sure was 210/134 Physical examination rciea!e>l 
* ' u*e enlargement of the thyroid gland, especially on the left. Tliere was a soft systolic 
®iirniar at the apej and an occasional faint splitting of the first sound. The eye grounds 
owed mfhJerato spasm of the retinal artencs With some arteriovenous compression; tin- 
'oopathy was grade 2 The heart occupied 59 per cent of the thorax; the Jo/t ventricle 
tlic'''fi enlarged Electrocardiogram showed evidence of myocardial damage with 

IB I thoracic inierleil, the third thoracic low anil the .ST segment eleintcil 

ha«al metabolic rate was -8 per cent. The intrarcnous pyelogram revealecl 
tlw ' *he ureter, sharply locn1ize<I jn«t Iielow the sacroiliac joint and tiie di* 

Tl'c ^'Sht ureter in id miJ portion towanl the midJine The urine wav negative. 

Rloo,/' i''' * '"’'''^ouated from 1 003 to 1 024 The urea rlearance wa.s R2 5 c e (staivlard ) 
of vas normal. The response to tee water was from lui/lSii to 240/1^0 mm. 

creary-j sodium amytal depressed the bloml pressure from 172/131 to 149/109. 
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OK^ot.OB/— Operntions were .loae «d May 2fi, 1043, Bn.l Oot. 11, Mil. Since he haJ 
a etitch ab«ce*« after tho right splaoehme iwrte neetion, he na* clischarge-l aaJ the left 
Fi-le operateil on fi^e month* Hier. Itlooil pree»ure. *1* month* after the completion of the 
*ocon<l operation, was 110/103, ISO/103, and 113/103 in the three positions. The specific 
grarity of the urie was 1 030. lie was astmptomatie, but after one week of stenly ilnnkmg 
the pressure was 1^0/110. Oac jear after the eompletion of the second stage the blood 
pressure wa« 130/S4 in all posiiions Two jears after the operation he was asyiaptoraatic, 
working full time, with n blecj pressure of ITO/gt) mni of mercury. 

rotiimetif. — This patient had a bad family history; tiliether the frauma to 
the right kidney nccclcratetl the appearance and progress of the hj-pertension 
is open to debate The vasomotor rcactivitj «as exaggerated He had kinJvS 
in both ureters, perhaps due to strictures and early pj elonephritis The com- 
bination of these factors, however, proiliieed severe liJT^^rtension in a man 
of 31 jears, the operation up to the lime of this report has been definiteh' 
beneficial. Note that the prro|>erali\e liasal blood pressure (under 9 gr. of 
sodium amj-tal) corresponds to the postoperatiic pressures at six months, but 
that he continued to improxc later 

Txsr O—Ii F, a I7.\enroM !■•.*, entere<l thf* Iteiioarili tml EdueatiOBSl llo'pitslJ ob 
A ug 13, 1911, rnniplnining of orcAeiniisI frvoinl lintdsrlie*, fntigue for the pnet eighteen 
month*. An elemtien of btoo-l pre«*ure ws* i1iwo*ere<1 four months before 

Pntt 7/ufory— Tlie patient had an tnjuey to the right side nt the of #ge 9 >ear*, rfr 
stilting in internal hemorrhage and hematuria, lie hnd always been aetirs; one grand 
mother had hypertension. 

JJalmnee — rhysieni examiontion «a« negatiie exrrpt for a blood pressure of 190/lJl 
The eye ground* reeeale-l eliglit aDgio«p**m The eleelrecnrdingTflm shooeil change* com 
pntible with left heart strain The heart lO the two meter chest film oceupicd 50 per cent 
of the ilioros The urinnl.r*!* eho»e>l an occasional re<] blooil cell, east, an/l slight albuminuria. 
The urea cteamoeo was 53 ee (maiimal). The phenobulfonphthalcin dye appearol fn 'fd 
per cent eoncentrution in fifteen minute*. Concentration was po8«ible to 1 025. The iaulm 
clearance was 119 c the dioilre*! rlearance was 571 e.e. per tninute. The pjelagmin showed 
an unusual deformity of the right renal peUis. Blood chemistry was within normal linitt*. 
Ice water nu«e.l the bloo-1 rre*«iire from is</120 to 210/110 Sodium ninytil depressed it 
from 210/110 to lOS/JOO mra of merrun. Epinephrine raised it from 212/133 to 300/1'® 
mm. of mercury. 

Operafione — Bilateral dorsoloinbar aynipathcclomj and splanchnic nerve sections were 
done on Jan. 13, l‘U3, and Oct 31, 19»3. On iWharge the blood pre'sure was 132/90, 
130/90, and 90/50 mm. of increury 

Coiirrc — Three months later the Wood pressure was 150/300, 130/90, and 120/80 mm- 
of mercury. There were no complunt*. Six months later the blood pressure was 150 / 100 , 
142/90, and 118/90 m the three position* He was working foil time and felt well One 
year later the pressures >arie<I betneen 140/90 and 124/84 mm. of mercurj in the horizontal 
position Eleetrocardiogrant sbonc<l improiement compared with the preoperative one. 

Commenf — ^Again there is inereasctl vasomotor reaetnity, history of a 
renal injurj’, and severe javenile hypertension The blood pressure under 
sodium amytal teas 16S/100 before the operation; the blood pressures six months 
following operation were from 150/100. One jear after the operation the hloo 
pressure was 140/90 Tliree years after the operation the blood pressure was 
135/90. 

PosT-TOXEsiic Hypertensiov. — Ohf present knowledge concerning 
lamptic and eclamptic toxemia of pregnancy has been summarized and exten e 
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b}- the monograph of Dexter and Weiss Wequote. ‘•Sustained hj-pertonsion 
follows toxemia of pregnancy in about onc-quarter of the patients who !ind 
normal blood pressure before pregnancy. It is not so nuioh the severity but 
the duration of the toxemia which is responsible for the persistent hypertension.” 

The main histologic clianges are found in the placenta, liter, kidney and 
retina Renal changes specific for toxemia were described by Fnlir ns glomor- 
ulonephrosis •* There is evidence that in toxemia a generalized damage of the 
capillarj* endothelium exists. The clinical effect of this is a tj pc of hepatorenal 
s3Tidrome with cerebral manifestations 

The renal lesion sccondarj’ to toxemia is an example of a state in ivliich 
endogenous factors, such as originate in the placenta, liver, or gliiiids of internal 
secretion, produce structural arteriolar changes in the kidney which in luni 
may produce renal ischemia and the Uberation of \vressor substances producing 
hypertension It would seem that the incidence of post-partum hypcitcnsion 
may be greatly curtailed by not allowing toxemia to persist more than tlircc 
weeks during pregnancy. 

Some of the case histories to be presented arc a sod commentary on the 
indifference or carelessness of some obstetricians. If the toxemic injury 
to the kidneys lasts too long, or if repeated toxeroinx are allowed to persist, 
a malignant hypertension may be the result But with a single injury, 
which subsides and does not continue to damage the kidney, the results have 
been very favorable. The resulting nephrosclerosis yields to our burgienl np* 
proaoh and some of our best results have been in patients with grade 2 hyper* 
tension of this group. 


Case J0~A, S., a 33}carot<] housewife, uas a<ImiUoil (o Hcicarcli xnrt EdumtiunDl 
HMpitalj on Match 2, 1942, complaining of <J}»i>npn on exertion, frequent liearlathcA, 'hati 
precofdial pain on exertion, anU palpitation for the pan twelve monlhi 
Pori Hiatory — The patient was toW of an inrrease in Woml prc«*uro one >ear liefore, 
w en *he nsa in the seventh month of prcjrnancy Previous preaiures wore normal Hho was 
P fed at bed rest until after delivery, which wav normal Wie lim! two previous uncom 
P icated pregnancies. Her mother lied diol m the earl} forties uf high blooil pressure. 

•P’almiioe— ntood pressure wa.s 1(56/110 mm. of niercurj I'liysicn] examination was 
entially negative. Eye grounds revealed angiospasm of retinal vessels with an arterio 
*^**'*' alight niclcing Heart was moderately enlarged on i ray exam 

Til metabolism was +9 per cent. Concentration of urine was jpossiMe to 1 O’;!) 

‘c rhenoUulfonphtlialein dye was eiere(e«l up to 30 per cent m fifteen minutes and 5<i 
c rent in one hour. Urea clearance was 4S |>pr eent (standard^ The intmTenons pyclo 
m was normal. Sodium nmyfal dcpressml the Idooil pressure to 122/80 tnm of mercury, 
"ater raised it from IIO/IOO to 160/122 mm- of mercury, 
thir *^'T”''‘®’'*~Or«rat‘ons in two stages was done on April 14 and 2<», 1912. On dis 
the pres.ure was 142/96, 128/92, and 01/56 in the three positions. 

One and one half years Inter iho eomjhined of an occasional hcvJache, no 
*a»'i"n*/o** hcad.vlies were premenslmal She worked all day. The pressure 

years ^ 122/85 mm. of nierrory In the three positions. Two and one half 

^ later the pressure sraj 120/80 m all Ihrce positions 


ommenl — The toxemia in IhU patient lanlrtl for the last two months of 
gnancy. The post-toxtmie hyin rltiishm had iKTsisIcd for only one year 
^operation. The vav>motor rrlaxnliori rrsiillrd in a normal bloo*! pressure. 
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Under such faiornhlc conditions n resforatioti of lilooj pressure to normal was 
accomplished Furtlicr prejmancies should not he j>ermitl«l. 

Case JJ — M. C , a 3j jear dl manwl nomaa, pnlerc'l f-t. Luke'* IlospifaJ on I>ee J5, 
IDlO, eomplnining of hives nnd rilema of fnee, wtiiJs, on*l snMos sincs! llic o;e of 17, 
henJachc*, ilizzioess, anil pnlpitatioa of at least tmtse years’ iluration. 

Pail Ihitory — The patient hsil )ia<1 rmotional urtunria nnil dlonia sinec the ajre of 17. 
They were not demonstrably rausei) by fooils, rosmrtir*. or season il sanations. In 191«. 
duriB^ the first pregyianiiy, hy(vrtensioa \*iia slivotere<!. She Jia,I a great dial of nausea, 
somitmg, and eilsnia, anil in the eighth tnmitli »he had nine M'sere eonvul-iona with anuria 
for four days A eesatean seetton w»* performe.! and a dead infant delivered hlic seemel 
fairly well until ItUJ nhon frJloMjog a “liraij roll," aau«/'fl, TormfiRg. snd ernerabze-l eihnia 
relumed. Again she was anurie In llflft fW heulvlifs elopisHl. puring the last few 
months before admission she felt inereasingft fali|;ueil, sWpj, an! noliceil Jiizine«s on 
walking 

ffnlrnnee — The fundi showed arterinlar spnstieitv, nrleriosenous nieking hut no 
retiaa) hemorrhages or emulates The blool pressure rarie-l from 210 to lid «r.tolK; «&1 
Mil to P(> diastolic The lowest pri ssure undir eMltum anistal was liy/sl. The roll pre«sor 
test raispil the Idooil pressure from 150/100 to I'O/llO tiim. of tnereury. The heart ocrgpieJ 
S3 jier lent of the thoras £le<tri>e»t>IiogTAni shtmnl jnminial niyoearjial damage The 
baeal metabolism was sO jier eent I’rea elearwnee, fonecntralion dilution, and phenolflil 
fonphthalcin etinunatiOB were wiihio normal tinuis diagnosis of postocraniptic hypertea 
Sion, grade 1. was made 

OperotMTae.— Operations were petferme.! on Di-e Id and 2il, ll»4d. A laeillM «Ii 
pycJitH followed tlie sumond stage Jlenal brojsj rexwlo'] ehroaie gJomenilir, tnhuJar, tad 
interstitial damago. hihe was dtvharge.1 with a bloo-l pressure of 11V$0 in the honzontid 
position. 

Coarse— The patient legao to gam weight. The previous restlossncss disappearad 
Postural liypoiensioQ (iiO/0) wn» fnarke.| for si» weeks, after which it ean«eil bo complaista 
If was ftbaene after three moaihs t*p to thirty srx mootlis after operation ibe hlooil 
pressure varied from 120 to 103 systolic and 86 to 75 mm. of mercury Jiastehe pressure 
At the list ejaminatioB, three and one-half years after the operation, Uooil pressure *a> 
ISO/fiO, HO/100, nnd 120/81 lo the three posiciooa However, she suddenly lost her eye- 
sight nod a tentative diagnosis of cerebral nneuryam at the base of the brain was made 

Commenf — This patient hatl a history of toxemia of pregnancy mth con- 
vulsions. she also had a marked xasomotor Instability ns manifested in the 
emotional tirtioaria and edemo. z\n e.xcelicnt control of blood pressure was 
obtained for three and one-half years, whether the vascular lesion at tlie base 
of the brain is a congenital or an arteriosclerotic sveakening of the vcs.sel wall 
is impossible to determine. At this time she is almost completely blind, with 
a normal blood pressure The symidoms dale back tirelve years 

CAS.E 12.— K. de r., (I 30 year oil hooM-wjfc, wa» admitled fa ."t. Luke’s Ilo-pital ©a 
June 22, 1941, complaining of iwvcre headache an>l dyspnea on eiertion for two years. ■■ © 
had an attack of numbne*s on the entire left aide with inability to walk which lasted one o 
three days, ten months previous to entraneo. 

Port Jlisforji — Ten years prevjou«ly »he hml a toxemia of pregnancy. The pre^ancy 
was not terminafcd and alie has one healthy ehild. Her Wooil pressure was normal be ©« 
and during the first trimester of pregnancy. Her mother liad died in an nrcniic stale an 
her father had died of a afroke, 

Pntronce. — The patient’a blood preuure was 200/120 mm. of mercury. Physical e 
amination was essentially cegatne. Eye grtsunds revealed a generalized .arterial cons n 
tiOB With an occasional white ezadate Tbe heart occupied 40 per cent of the ihoraxi 
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flectfocardiofram showed no diagnostic defonmties She concentrated and diluted nnne 
between 1019 and 1.002; the dje was excreted to 10 per cent in fifteen minutes. Urea 
clearance w.as 50 4 cc., blood cliemi«frj was normal as 'ra.’ H'c intrarenous pjelogram 
Sodium amytal depressed the blood pressure from 196/122 to 1C6/118 mm of mercury. 
Ice niter raised the pressure from 189/123 to 236/170 mm of mercury. 

Operotioiw— Bilateral dorsolumbar sympathectomy and splancluuc nerve section were 
done on June 27, 1941, and July 11, 1941 The kulncy felt hard and small, and whitish 
scars were on its surface. Tlie second stage was foIlo»ed by pneumothorax and pleural 
effu'ion, but no delay in convalescence. She left the hospital on July 27, 1941, with the 
following blood pressure: Ijing down, 145/100, sitting: up. 90/60, standing, 80/0. The 
renal biopsy showed hyaline, shrunken glomeruli, thickened vessel walls' a marked 
nephrosclerosis. 

Course — The patient was reexamined every three months the first, every six months 
the second year. On Nov. 15, 1943, two years postoperative, the pressure was 160/115 in 
the horizQBtal, 140/110 in the sitting, and 130/110 in the standing position Urine showed 
no pathologic elements; the specific gravity was 1015 Slic had no headaches or dimness, 
bad occasional palpitation, hut felt very list1e«s On April 11, 1945, the pressure rose to the 
preoperative level. 

Commetif.— This patient had a normal blood pressure before pregnancy 
Family history for carfiovascular renal disease was unfavorable. She had gen- 
eralized edema in the fifth month of pregnancy She was operated on for a 
grade 2 hjiicrtension with irreversible renal damage, with poor response to 
barbiturates, and an CAcessivc response to iee water Four years after operation 
both the sjmptoms and the actual blood pressures were close to where they 
were prior to operation. 'Wliile she had four j’cars of comfort and the process 
seemed to have been arrested, there b now a recurrence of the hypertensive 
state. In retrospect the following oliservations might point to such a course: 
(1) Under sodium amytal the minimum pressure obtained was 166/118, the 
diastolic being somewhat higher than we like it to be; (2) the concentration 
lest showed salucs up to 1019, the plienolsulfonphthalein e.scretion in fifteen 
minutes was only 10 per cent On the other hand, the urea clearance wa.s com- 
paratively high • 59 4 e c.; (3) during anesthesia the blood pre.s.surc did not drop 
\cry much and stayed around lCO/120, indicating as the operative note .stated 
that "organic damage was considerable", (4) inspection and palpation of both 
kidneys revealed small, hard, shrunken kidneys showing .small white depressevl 
scars on the surface. 

In addition, the patient’s married life had been unfortunate, ending in 
divorce and remarriage. She was reslles.s, unhappy, and had avoided all respon- 
sibility in Ixith of the marriages. The last examination almost four years after 
the operation revealed a recurrence of symptoms and return of the blood pres- 
sure levels to a slightly lower than preoperatlve level. One lumbar chain was 
not completely severed The renal (lam.sge wa-s too great. These two factors 
were held responsible for the recurrence. 

Carp It— n. r, a ClypircJt lioij*rwifp, a-lmitte.! to St. Luke'i IlMpiial on 

11, mi;, enmilviBing of fierrou-nes* for Piz Josn; wirre heojarlm f„r ymri; 
ono ani two ymra Wfope witli tran.ieot mill panlrii. of 

m mot tight oppof pvtrrmilr for fonf l« »ix week* r»rh time; rollDr^a of Inwpp r'tlrrmi 

anl oei-a«Ional hematoiis. 
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rasl Uuloty—The |•n^ifnt tra« iwrfertl.v well unlil »ii yearn before alien fhe le- 
caniB tery nerrou*. Fire }mf» liefore ebe hai< a errere toiemia of pregnaney aiih eon 
Tnlsions anil generalire.! e*lemn for the entirr thiM frime.fer. The infant wm MiUbonL 
While the patient had iM-arlet few at the age of P, whieh left her with a dineharpng ear, 
she had no kidney trouble and tho Mooii preoeare was not elerate-l before the pregnancy. 
The family hi«tory was not enntnliutory. 

Entrmur — Tlie patient ’a lilooil pre^ure wn« 135/00 mm. of mercnry. rliyjical exam 
imtion reicnled a alight left lumlior leRiiemeea tad re«idu3l weakneee and fpnatieily of both 
arnin and hand*. There wan left farial wnknee*. E»e groundj reteale>l a abght bitemporal 
pallor of the cliv^. The heart oeenpie.1 J2 per cent of the thorax; eleetroeardiogram showel 
cviilenee of myoeardml damage. 8he roneeatraW onne to l.O.’d and dilnieil to 1002; 
exeretcd the dye to 20 per rent in tifieea minulee. The urm eWrance na» 714 ec. 
(etandard). There waa peraiatently more than 50 mg of albumia in the urine. The in 
trarenoua pyelograma were Bonnal, but there *ere aome raleifiei! apofj to the right and left 
of the mldline »ugge*tire of ralriflealum ta tho tapnirenal glaad* There was tome oil 
Infiltration In the upper portion of the fight lung, which Bppcnre.1 to be well orgamred. 
fk«liam amytal depre«-w>>l the MooiI prr«*ure from 130/Pl to lOO/aO mm. of mercury. On 
immeraioa into lee wafer the pfeaeure toee from 133/00 to 140/36; eptaephnne raise-l the 
blooil pre««ure from 130/90 to lOO/lOO letr of merrury. The imprensioa wbj that of a 
posteelnmptle hyperteanon resulting in dilTuiie nneriolar iliware The diaaiolic prc*«ure war 
(on*i>tentIy aboie !») mm of merenry, but the «y<toiie was low owing to myoeardisl damage 
or poe'ibir damage to the adrenal gland* 

OprrafiOfW— ^perationi were lerfvrmeil on Stay 20, 1942, and June f, 1945. FellowiBg 
the flrit stage the patient exliibite<l a lem|>era(uie of 104 6' F., a slow pulse and re*rirati«B, 
Ucl a marked raotlled penpheral eyaiio*is This was ihooght to bo a errrbrtl nscalar arri 
dent In the midbrain or a Waterhouse ProlerKhwo syndrome which fortunately sobsidel la 
three ilayb The second stage was performeil nineteen days after the first one without asy 
nnusual fonplieation. Tho fcidaeys were small and firm ami l«th adroDals were al«o einal 
itsil; while the blrsnsls felt smaller and more noduhr th.an normal, there was no erideace 
of lamof Of ealcifieation on pal|>aiioii. Tlie renal biop«T taken from the right kidney ibowel 
markM fibropla«tie ehaogos, there were we>lgelike aoeiions of rellalar fibrosa tissue, which 
exlendeit deep into the pareochjnia. Here the tulMiIes and gloinemli had undergone marked 
relrogre*«ite change*. There were eloMer* of atrophic glomeruli reduced to masses of h.»sline 
material and the tubules had di«opreare.l almost eonipletely. There were also lymphocytes 
with amall residues of tubule cells There were carious singes of incolution but outside 
the*? wolges the tuVuWs conlnine*! columnaT lining ee\U and tho lumen* were filled with 
granular precipitates. The glomemlar tofts m these portion* were also rellijlar and had 
eonsiderable fibrous stroma. The large bloo.1 sessels mcludcil in the scarred portions had 
very narrow lumens and inlima! fibrous tissue thickenings, but the blowl lessels ebewhere 
also hnd thick muscular wall* with some fibrous thwhening along tho intimal edge The 
intcrprelation of these findings wa* that nephrosclerosis was the mam tissue change 

Course.— kVben tho patient left the hospital on .\ug 19, 1945, the blood pressure ™ 
lio/sil. The epinephrine seniilioty deerease,L Fhe was re eTnmine.1 on July 3, 1943, with 
a blood pressure of 110/70 in the horizontal, IPO/70 m the standing position. Sho felt well 
and use-l the parelyxcl arm more freely. 

Conimm/. Thb was a frail, constitutionally inferior patient who rccehed 

lesion diintig prcRnaticy. Whether there was a latent adrenal 
• fficieney present was uncertain and it was not feasible to test her for tto 
Th wbral cardiac, and renal lesion might hare been embolic in nature orig- 
. ® ’ a subacute bacterial endocarditis but this suggestion, made by 

consultant, could not be confirmed or disproved 'WhUe the weak- 
™ d asv fatigabilitv^rsist to this il * iC blood pressure has remained 
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Table II. Correlation op Clinical Graivs op IItpertfnsion With Renal Histology 


CRAPES NDMBER OP CASES 

CLINICAL RFNAL 

REMARKS 

1 10 

14 

4 patients with grade 2 3 hypertension had grade 
1 renal changes 

2 13 

0 

4 patients differed, the biop«y always showing 
less adranced changes 


7 

1 malignvt case had a grade 1 renal biopsy 

1 patient with grade 2 hypertension showed grade 
3 histologic changes 


normal for throe years and she can do her own housework The diagnosis of 
posteclamptic liyportension is still the most likely • 

The Pyelonepiiritic Hypertension — In their monograpli on tlie relation of 
pyelonephritis to liyportension, Weiss and Parker'® made the important point 
that the severity and diffuseness of the vascular lesion in this disease is closely 
related to the degree of hj-pertension Patients with severe hypertension had 
advanced hyperplastic arteriolosclerosis, productive endarteritis, and necrotizing 
artenolitis in the kidney. They also stated that pyelonephritis is responsible 
for at least 15 to 20 per cent of cases of malignant hypertension 

This is in contrast to many statements in the literature that patients with 
Welonephritis do not have a higher incidence of hypertension than those of a 
similar age group without pyelonephritis However, such collective statistics 
miss the evaluation of the individual severity of the lesion, wliether the pye- 
lonephritis is acute, chronic, recurrent, or healed Early in our studies of 
renal biopsy material it was found that the so-called essential hy^pertcnsion, 
with no history and no urinary findings of a pyelonephritis, may reveal a renal 
hbtology consistent with a latent or healed pyelonephritis The differentia! 
diagnosis between the vascular changes in pyelonephritis and nephrosclerosis has 
heen discussed in detail in another communication* Here only a table is 
reproduced (Table III). 


Case 14 — A B , a 33 year old houssvife, was admitted to 8t Luke's Hospital on May 
I 1941, complaining of fullness of head and face and weakness for two years, obesity for 
PAst few years, and transient edema of ^elids and ankles for the past two years 


Table III. Dijtebential Diagnosis op Vasculab lesions i 

AND HETHBOSCLEBOSIS 


PyELONZPHMTIS 


pyelonephritis 


nephrosclerosis* 


ProductiTe endarteritis (basophilic 
reticular tissue) 

Reduplication of internal elastic mem 
Medial hypertrophy 


Internal thickening due to aei- 
dophile, dense connective tis- 
Bue, and hyalinization 
Splitting and reduplication of 
the internal elastic znem- 


Concentric proliferation of c^la vntli Hyaline degeneration 
increase in collagen 
Hyperplastic arteriolar sclerosis 
Hyaline degeneration only m the 
older group 


Phase produces changes Identical with those s 
^PuArteritls and hyperplastic arteriolar sclerosis 
Ph the monograph of Weiss and Pariter.“ 


lelonephrltis, that 
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- introiw.— The Lloo-1 pressure 220/140 tnm of mercury Pliysical examination 

* revealed evidence of some recent weight lo«9, slight emphysema of the chest, and an enlarge 

" meat of the heart to 1 cm to the loft of the midcUvicular line The eje grounds showed 

’ M early grade 3 hypertensive rcfinopnlhy An elevtroenrdioginni revealed left ventricular 

preponderance. The basal metabolic rate was -1 per cent lie was able to concentrate 
T. nnnetolOSS. The phenolsulfonphthalein to*t showed 25 per cent excretion in the first 
fifteen minutes The urea clearance was 47 cc. (standard) The intravenous pyclogram 
j ihowed poor filling of the left pclvia. No retrograde pjelogram wns done The urea nitrogen 

J was 19, the Lonprotein nitrogen 3S, giving a «re« rotto of BO helium nraytal depressed the 

J blood pressure from 20C/124 to 100/114, sodium nitnte from 202/llS to 156/108, and intra 
venous pentothal from 180/130 to 122/92. Icc water melified the pressure from 188/134 
_ to 172/120, an inverse reaction. 

OperatioM— Operations were performml on Dec 8, 1940, on the right and three weeks 
Hfer on the left aide. Illood pressure when the patient left the hospital was 160/100 in the 
honiontal, 154/lOS in the sitting, and 102/88 in the stamling po«ition Eenal biopsy was 
reported to be consistent with clironic pyelonephritis 

Course.— One month after di«chargc the patient was able to sleep without sedatives 

- lad only a few headaches. He still had some proconlial discomfort. The blood pressure 
'vas 180/123 in the horuontal position Sis months later he was bneV at work with a pressure 
of ieo/100 la all positions. Esamiaed four years postoperatively, blood pressure was 150/100 

^ in all three positions. He could vvotk eight hours daily but felt tired at) tlio end of the 
day and had occasional headaches 

j Comment. — Compared ivHh the considcralilc organic damage which this 

patient exhibited before the operation, the postoperative course has been quite 
favorable. This was a grade 2 hjTwrtension onginating from a pyelonephritis. 

• Streptococcus Nephritis Followed dy Hypertension. — It is sufficiently 

^ knotvn that the nephritis following scarlet fever or streptococcus infections may 

' give rise to a persistent hypertension That such a nephritic hypertension re- 

sponds to sympathectomy is illustrated in Case 16. 

CaS 2 16 — J. O , a IS-year-old white boy, entered the Eesearch and Educational Hospitsla 
on Feb. 12, 1941. He had no complamla. 

Pm Eigimv Thi# boy had always been well and had no difficulty other than some 

social maladjustment Five years previous to entrance, at tho age of 10 years, he had 
ovysipelas of the face complicated by renal involvement. During this time he had blood, 
hyaline, and granular casts in the unne and the blood pressure rose to 180/120 mm. of 
mercury. A physical cxaminatiou done si* months before entrance disclosed a blood pressure 
of 160/100 mm. of mercury for which reason be was referred to the University Clinics 

Enfroncc. — The patient's Wood pressure was 173/123 mm. of mercury. The fundi 
seemed normal. The examin-ation of the heart revealed an old rheumatic mitral valvulitis. 
The electrocardiogram was consistent with an old rheumatic heart disease The two meter 
cbe«t film showed the heart and great vessels to be of normal sue The urine showed an 
occasional cast and a trace of albunnn. The urine could be concentrated to 1.026. The 
dye was excreted to 30 per cent in fifteen minutes and tho urea clearance was 40 c-c. 
(standard). Sodium nmytnl depresscil tho blood pressure from 160/110 to 125/80, the ice 
water raised it from 145/90 to 160/100, epinephrine raised it from 160/93 to 190/90. On 
bed rest the lowest pressure obtaineil was 145/90. 

OptratiOTus — Operations were perfomcil on June 21, 1941, and July 1, 1941, The 
rostoporatiTO course was uneventful. The blood pressure on di«chargc was 110/72 lying 
*0/50 sitting and 50/33 in the standing positions. Unfortunately no renal biopsy was 
available. ^ 

Cotirre.— Two months postoporatively the jwlient had no complaints of any kind and 
was working as a waiter. A blood pressure In the sitting position was recorded to be 118/80. 


srectsT 


r&2 

N'o further ruiis lo the Di«|«Ti«ary irp rrmpM I# na* in 'aft#-! islo the Amr a tie 
Mire year i I&n , InformatioB reetatM fma Lie fatlier in (K-tc.lrr, J3«, rereale-l that he 
ha-1 lerti on K-iire -Joty in Alaska lor l«o jeara aol Ja-1 no eomrlaiBl*. E5oR» to ohtaa 
a Llcw'l prr«.«afe rra-lin" hare nt far failnL 


rt>mm<nf — The Ma|uenfe of <r>Mpetas fo!!otte<l by hematuria and hyper- 
tenfion mahe the (iia"ii(y>is of a strrptoeoeriK nephritK roost likely. This may 
well lie a s a^cular tyi*e of seasituation as A^drvw^. Derick and Swift,” and Rich 
and <rre?:orj’* hate |>o>tulatetl Tlie tfre-cl of sjdanehnic non'e section on this 
lesion was pratifjins 

The Riirfii stic IIsronTN-ios —In a short, mostly isnored coromunicatioa 
Fahr” statetl that the rh(umatie infrrtton may produce a maliiniant, not ar- 
tenolar sclerotic tyi>e of nephrosclcrf^i.. In thU country the studi« of Taussit 
and Ilcfhl*' h.ite shed important li^hl on the subject, althoush neither pedia- 
tricians nor internists seem to Ime rrcoCTiiicJ the imp«irtanee of these statistical 
studies. They first deseribwl three cases in which dunnt: the course of rteo- 
m.ntic feser h^^>encnslon des eloped under olescrvatinn. nephritis or other causes 
of h>7H?rtension were cxcltidwl Xett they studied the histories of 5^0 rfcen- 
Riatie children, forty nine of these h.id hyperienMon While they stated that 
the exact relation belwetn the h>|>ert«nsion and the rheumatic infection was 
unclear. a?ain no cluMrcn with nephritis or with other obrious causes for 
hyjicrtcnsioji were mcUid<-d 

We wi.«h to prev-nt a few cavs from our surpieal material and one final 
one oIm-HisI on the me<lieal sersieo of the Kesearch and Educational Hospitals 
which would indicate the eomparatire fnxitieney of this lesion and their respon- 
siveness to surjrieal treatment. 


C*st IT— J , • SlywrnH white f»#. eoief^t the P-^reh ul EJof»fKis»3 He*- 
pil»U on April 21 1912, cetnflatmna of wfakoe**. Jy*jBcs os ncrtiOB, sail pwlpiuiioe «f 
three tBoetbs* ilantisiL 

rart iTurory— -The bs-1 ha-! rhetuiiBtie frier kt the kge of 13 ye»rs saJ ksw- 

eiBlrl krthropathr with a reeurreBee at the *sr« of IS ori'l IT .kt the ijie of 19 he ehow 
kome »nkle e-lemk. In at the oce of 33. le •leretope'l anc<ber maek wtiei kept 

IS be-l off BUI on OBIil hu e«lr»n« to the ho»pit>L There were bo other Jiseaie* »»1 «1< 
famEJe hietory wn» Be^atire eteept for oar I rothre »uh hyprneiLsioii. 

roIraiKV— The pstienf* Uot-I fwate was I3»/!*0 The heart »»s of Bortnal ^ 
on phyicat csiBUBStion an-l on a two-orter efce-t film. There were, howerer, a palpoi'C 
thnU »o.t a Iot'I rrifolic mnnuor mt ttur opri of the heart. Fas-Jaieopie ejaaUEat-on rr 
Teale<l a fra-le 1 hyjrrIeTUiTe retinopathy. The eleettoeaeiliogram thowe-l the pre*eBee o 
tnitral heart jL*ea«e The tAral nirtalolir rate was -3 jer eent Blool etenustry war 
Bortnal. The nnse eouW l< eoneenlraleil to 103t; I« per cent of the dye was eieretel » 
the fir«t fifteen nunnte* The nrea elearaBce was 37 e.«. (stanlard) The latraw^ 
preJ-^fram wa* nonnal. The innlm aad dK.lrart tlearaiife* were withm Bonzial limfe 
silinia amytal tlie pre«ore droppcl from 160/90 to ll‘/S0; aod.ain nitrite Werei t^ 
pTe««OTe from 140/9* to 133/'0 Ice water rai«e>l the pressure from lW/95 to iM'i- 
Epinephruie raise-l the pre««are from 160/93 to lsO/90. 

This STBS a grade 1 hypertension id a 34year«lJ indm-lual snth rheomatie le»« 
disease anj operation was adnee-l _ 

OpccotKwie. — Operations were perfonne"! on Jaly H, 1913, anil July -3, IW— 
postoperatire course was noerentfnL Oa discharge the pre-mre in the horiiontal 
was 13«/90, Sitting 130^W. and couU not le oMaiaed on standing Xo data were 
as to the Wei of sweating Renal biop^ showed hyperplastic artenolar sclerosis and pt»- 
dactire endarteriUs. 
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C<yurse — Six months postoperatirely the patient was working eight Jiours a day; he 
complained of fatigue but less dyspnea Blood preasnro was 140/82 lying down, 140/80 
silting, and 120/80 standing. Aa a hotel tleA be stood most of the time. One year after 
the operation blood pressure was 140/SO m aD positions; he of course still had the symptoms 
of not entirely compensated mitral heart disease. Three years after operation blood pressure 
was 138/60. 

Comment . — This ttas a patient with a histoiy of rhciinaatic infection, a 
thevunatic heart, and a hypertension of 'vascular origin showing hyperplastic 
arteriolar reaction in the absence of pjclonephntis These findings seem more 
than coincidental.** 

Case 18— -J. W 11, a white girl aged 15 years, uomarricd, was admitted to the 
cardiac clinic of the Uuncrsity Dispensary on Oct 15, 1938 and then to the Research and 
Educational Hospitals on Koscmbei 8, 1938 complaining of shortness of breath, palpitation, 
tremor, nerrousnesa, and weight loss of fire months’ duration 

Past Mistor }/. — Eight years previously, at the age of 7, the patient had chorea and 
“heart trouble’' which responded satislactonly to bed rest. She was normally active for the 
next seven and one half years Five months pnor to entrance she developed a violent attack 
of palpitation followed later by ‘'trembling ’’ Later a weight loss occurred in spite of an 
adequate appetite Two weeks before admission attacks of dyspnea occurred independent 
of the tremor or palpitation. Her father died of pulmonary tuberculosis at the age of 38. 
Her mother has an arrested case of tuberculosis, she had )>ad a thoracoplasty. 

Entrance . — The patient’s blood pressure was 1C8/130 nun. of mercury, The heart was 
enlarged to the left. The first mtrnl sound was replaced by a short systolic murmur. The 
pulmonary second sound was louder than the aortic aecond. Two meter chest film showed an 
inereaso in the htlus shadow w ith considerable calcification eugrgestmg an old tuberculosis. 
The basal metabolic rate was 9 per cent Blood cbemiatry was within normal limits Urea 
clearance was 45 c c. (standard) The cold pres«or test showed a maximum systolic rise of 
24 mm, a masinum diastolic ri*e of 48 mm of mercury Intraienoua sodium pentothsd 
lowered the pressure from 184/138 to 126/94. She was diMharged on New. 22, 1928. 

The second hospital odmiesion occurred on Feb 20, 1940 Added complaints on this 
admission included precordial pain and orthopnea for ono month Blood pressure at bed 
rest was recorded as varying from 140/110 to 158/120 A psychiatric consultation vfas 
requested and conferences were arranged 

Suntmary of Psychuitno Jnferneas. — Psychotherapeutic interviews took place twice 
weekly from ilarch 23, 1940, to May 23, 1940, n total of seventeen hours During this period, 
the patient reportod only one nocturnal anxiety attack. Blood pressure readings were made 
during about half of the visits at about ten minute intervals The range of eystohe pressures 
was 144 to 174, most of the readings falling between 130 and 160. Even in tli© presence of 
acute anxiety the systolio pressure did not nsc above 174 Tlie diastolic pressure varied 
from lOS to 130, the usual readings being between 120 and 130. The systolic pressure was 
more labile than the diastolic pressure and appeared to fluctuate under the influence of emo- 
tion. Thus, when the patient was apprehensive about tlio material under discussion, the 
systolic level ascended to tlie region 170. When her fears were allayed by reassurance, the 
level fell to 150 or lower Diastolic pressure, however, rcoiamed relatively fixed. 

The patient proved to be cooperative in the inteevvews and showed willinguess to deal 
with the materials brought up by the lOterviewB. Her fear of unrecognized tendencies in 
her personality made progress slow From tbe interviews ns well as from a social history 
obtained from the mother and the sister, an opinion may be ventured about the psychologic 
side of the case. The striking fact is the di*civpaney between a />on«itive and highly vul- 
Berablc makeup, and inhibition of expressive feeling On the one hand the patient had 
Mways been easily stirred emotionally, and on the other hand slie had never been known fo 
release angry feeling*. In working with llie milenals of her lif<*, one gained the impreMion 
that she had stored up an immense nmooDt of hostile feeling; yet, she bad the reputation 
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for bcmc ft very pontle m-I *nft *p<^cii r^r«fi«. This contrast was cihibitcd in her behavior 
during tlie interviews Allliougli appeann" calm iibiI well poi*^!, she reacted very sensitively 
to any remark iKaring on her personal problems an/l obviou-ly stnigglo-i lor control of her 
emotions It seemo<l flint tlic accumalation of unhappy emotion over the years was related 
to the hypertension The cnergj of llie emotion IxMiig blocked in eipressive behavior, it 
found tin cutlet m the vnseular rvstem. 

The origin of the hostile reactions nnd of the need to suppress them rcrpiire rather 
lengthy discussion for their eluenlation. Tn n word, It mny bo stnleil that the hostibties 
(irosc out of rivnlry with mother bud sister and n protectivo response to the consistently 
Bggressue lieliavior of the smier TJio inhibition of fmnk eraotionnl response was doe to 
fear of punislimenl The latter was ftssoeialeil with many fantasies of punishment animalel 
by pjpenenees of nn eierjday kind. The constant cvoention of tlic«e fantasies made cr 
pression of emotion d ingerous, find filleil the patient with anxiety. One of her punishment 
fantasies wus sudden death by reason of heart failure, Ihis fantasy having grown out of 
the diagnosis "leakngc of the heart” mmle in ehih1lioa<L It waa this faulasT wluch appears 
to have been rcsfsin«ib1c for the nnaiely nttaeks at night Ilea<suranco on this point mar 
have plajfil n role in eliminating the altaeks Another punishment fantasy consisted of 
being Riulilnted Under the influeneo of this fantasy, the patient had for yean dreaded an 
operation na n punitive procedure The im|yi]diiig operation of sympathectomy eaosed a 
great dim] of anxiety, reflv'eted tn the rise of the systolic level to about SOO following ad 
mission to the hospital. 

The psyi holherapeulic ami in this eft«e was to bring about a release of the repressed 
emotion by removing the feare that Moeke<l its rspres'ion. Thu process of desessitiratien 
nceessnrilv reriuired n long iierio>l of |s<yrbotlientpy. l>uriBg the course of treotmesl, blood 
pressure liviOs sometimes rose ss the result of the eiuergenre of fear niimstely, howmr, 
if the hyjmthesis of a fchfiOBship Mween hypertension nad repressed emotloa was correct, 
release of the emotion shnuhl have brought about n louerisg nf the blood pressure. Even 
if sympntheetomy were successful, (he ]<nticot should eonliaue under psychiatrle care because 
the emotional tension did not fin I release m some other ia>lity mechanism. Ami apart from 
the threat to liealtli, the patient required insight and guidmco m improving the general 
adjustment. 

Coiiirnttif — Tiicro fire actfra! rf-woiis for giving tins patient’s history in 
more ilctnil. She had a gcio<l liistory anJ chmeal ciidenee for a rheumatic 
infection She seemed to lie suitable for sympathectomy since she belonged to 
group 1 The psychiatric infcrvicws dKclosetl nn interesting light on her per- 
sonality but the seventeen weekly conferenm had no ofTect on the blood pressure 
and Iier renal function had meanwhile deteriorated. DIood pressure became 
normal after bilateral splancliiiic nerve section undertaken on June 6, 1940, 
and July 23, 1940 She became pregnant one and one-balf vc.irs later but the 
pressure remained normal until the last month, at which time it rose to 170/120 
She gained thirty-five pounds during the pregnancy but no albumin was re- 
corded in the urine However, wlicn discharged from the obstetrical service 
on the twelfth day, blood pressure was 130/9G. Tour years after the sym- 
pathectomies and two and onc-lialf jcais after delivery, blood pressure was 
150/90 m ail three positions It was thought that denervation of the second 
and third lumbar segments might hdp and therefore additional lumbar sym- 
pathectomies were done with the result that pressures are normal at the time 
this paper was written She went to work as a truck driver, and seemed com- 
pletely adj'usted and content 

In this case there seemed to be several factors operating: the rheumatic, 
the psychologic, and the pregnancy factor It is open to question whether she 
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asillar7 line in the fourth inferspaee. There was a split first mitral sound, and a systolic 
murmur at the aortic area appeared to replace the fir«t sound. The sedimentation rale iras 
28 mm on entrance, 17 mm. on May 4 , 9 mm on 3fay 24, and 24 nun. on June 16, 1944 
Blood count showed a moderate anemia and a 4 per cent eosmophilia On May 20 the 
standard urea clearance was G cc, on May 24 a maximum urea clearance of 12 c c , on Jnne 
8 a standard clearance was 22 4 c.c. per 100 ex. of blood. The nonprotein nitrogen on 
April 28 was 36; it gradually rose to 137 on Jane 7 dropped agam to 35 on July 8 
The urea nitrogen ran a parallel course reaching the peak of 109 on June 7 and dropping 
to 13 on July 8 This gare the amaxing urea ratio of 80 on June 7. On x ray eiamination 
the heart showed enlargement to the right and left 

A diagnosis of acute rhenmatie ferer with mitral and aortic steno'is was mad& Most 
interesting was the Ti«e in blood pressure from the admission figure of 130/80 on Aprd 27 
to 140/85 on May 10, 170/100 on May 26, 160/110 on May 31, 170/100 to 156/110 on Jnne 
8, 172/110 on June 15, 160/J0O on July 6, and 144,^0 on July 14 All this occurred simol 
taneou«ly with the retention of nitrogen and no nrinaty findings, certamly no red cells to 
suggest a nephntia (Fig. 3). 

On readmission, Sept. 5, 1944, honriy blood pressures vaned from 160/110 to 136/88 
The latter figure was obtained while asleep under sodium amytal TTrea clearance was 33 
C.C. standard clearance. He left with a casual blood pressure (being up and around) ot 
170/98, there were still no red cells or albumin on repeated examinations, but during the 
second admission there were hyaLne casts Ihirtbcr study in tie outpatient department 
Terenled that the hypertension was bmited to the upper extremities, both feaorals were 
only famtlr palpable Ilowerer, a typical pictore of coarctation of the aorta could not be 
ascertained 

Coj7im6rtf — On reviewing this case, it seemed that while at the hospital and 
during the course of the acute rheumatic fever, a vascular accident occiimd, 
which seriously impaired tlie renal function and closed his aortic bifurcation. 
This could ha\e been an embolic or lUroml>ofic process, not unlike the one 
Scupham and one of us (G de T ”*) reported tn the presence of a diffuse lupus 
erythematosus. 

The significance of this history lies in the fact that under our own eyes 
there developed a ease of juienile essential hypertension in the course of a 
rheumatic infection We ha%e advocated surgerj’ for this lesion 

UNCLASSIFIED CROUP 

It would obviously be desirable to place all our patients with hypertension 
in the neurogenic or one of the renal groups However, in our present state 
of knowledge this does not always seem possible (Table I) 

COMMENT 

Two groups of workers, Gregory and Levin,*‘ and Page and his group, 
have attempted to use spinal anesthesia with the idea that neurogenic rena 
vasoconstriction would be abolished, but not the humoral type; if the ® 

blood pressure fell markedly a neurogenic type of hypertension was postulate 
which seemed amenable to ^pathectomy whereas the renal, humoral typ 
would maintain the blood pressure and was not fit for surgery. Surgeons using 
hi-h spinal anesthesia arc aware of the fact that blood pressure may often fau 
to very low level, this being due to a failure of venous return and a poor cir- 
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culatory adjustment to a sudden demand for compensatory measures.* In 
Grimson’s animal experiments,*® low cervical cord section lowered the hyper- 
tension of all animals, whether it was produced by elimination of the buffer 
nerves or after a Goldblatt clamp was applied; this latter, renal hypertension, 
did not respond as well in such acute experiments, which are not easy to apply 
to chronic human hypertension Our observations, on man, dating back many 
years, have convinced us that in the first place the differentiation of renal from 
neurogenic hypertension is often impossible, and that the neurogenic phase 
may well be followed by a renal arteriolosclerosis just as repeated attacks of 
vascular spasm in the digits will result in digital vascular occlusion in Ray- 
naud’s phenomena. Conversely, pressor substances originating from the kidney 
may sensitize the sympathetic-adrenal mechanism as would appear from Hein- 
becker’s experiments** Contrary to expectation, our best results have been 
obtained in patients in whom renal vascular damage was obvious, whereas the 
“neurogenic” or “neuroendocrine” tjTie responded poorly It should be 
stressed that nervous stimulation not only activates the adrenals and the periph- 
eral vascular bed, hut may also affect the hypothalamic pituitary mechanism 
In this latter variety, which according to Griffith and co-workers” comprises 
about 5 per cent of all hypertensives, splanchnic nerve section is ineffective. 
The nervous stimulus mobilizes tlie posterior pituitary principle, vasopressin, 
which is identical with the antidiuretic hormone thus acting directly on both 
the kidney and the peripheral vascular bed 

What is badly needed is a simple clinical test to detect this principle in 
the blood and so separate this group of patients from the essential hypertensives 
They could have pituitary radiation but sui^ically only section of the pituitarj’ 
stalk could be effective In one such human case, the blood pressure actually 
fell to normal and diabetes insipidus did not develop *’ W'e certainly are not 
advocating this method except to indicate the futility of splanchnicectomy in 
such a case 


In another paper* it was slated that the juvenile patient with hypertension 
whose basal diastolic blood pressure (after rest, sleep, or sedatives) still exceeds 
90 mm. of mercury is the ideal surgical case, that in a second group irreversible 
changes exist but symptomatic relief is obtained and progress toward a malig- 
nant phase may be averted; that the patient in a preraalignant or malignant 
phase has not derived any benefit from splanchnic nerve section in our hands 
The conclusions which the present senes of observations justify are that the 
so-called neurogenic group has not responded too well to this operation, whereas 
the “renal” group, provided renal damage is not too advanced, has responded 
favorably. Patients with pj elonephritis, post toxemic hypertension, strepto- 
coccus nephritis, and rheumatic renovascular damage are favorable candidates 
when the original process has subsided and the resulting renal arteriolar sclero- 
sis remains There is a possibility that the so-called neurogenic hypertension 
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while aetnatcd by the central nenoiis s>*^fcin is a pluriglandalar tj-pe of hyper- 
tension povemed the pituitary. Such patients may not respond to splanchnic 
ncr\e ^eet^on and a simple, elcar-ciit biolopic test would be most welcome to 
separate tliem from the operable eavs. 

SrSIMlRY 

A proiip of ease histories is prrsentei! of hj-pcrtensiic patients who have 
done wdl. mo<iem|ely well, and |>oorly after splanchnic nene section. The 
operation used was a transdusphrapmatie approach and leelinically left nothing 
to be ilcMrod Tin elimeal hklorj and nnal biopsies have allowed us to sepa- 
rate a proiip of I'.ntirnts who suffen^I orpanie renal d.imape and showed pood 
response to siinrirv (In the other hand, the vvealled netiropenic group failed 
to rcsiwind e\in thniipb there was little or no detectable d.itnagc. The sugges- 
tion IS made that sii<b In ix-rtension eshibits n liv-polhalamie-pitnitar}* stimula- 
tion which n not medi.atHi by the <nmp.sthctic nenotis sjstem. 
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FASCIA LATA BEGENERATIOX 
Anulu. Bxperuiextatiov 
J. C. Foshee, 3I.D^ Grand Rapids, JIich. 

S INCE I had done eNploratioos on the thigh of man for the purpose of ob- 
serving the process of fascia Jata repair in ten patients from whom I had 
removed fascia lata for varions surgical reconstructive procedures,* it was now 
my desire to know certain facts pertaining to this regeneration, which could 
perhaps never be known except by animal experimentation. I desired to know 
why the regenerated fascia lata in man consisted of onl}* two layers, whereas 
the original had three lajcrs. It was my opinion that observation and biopsy 
of regeneration defects at various lengths of lime from several days to a few 
weeks after it had been made would undoubtedSy be of great value in drtermii^g 
this factor. Not only did I desire to determine the rate at which regenerated 
fascia formed, but also from whence it came, and how it developed 

This investigation began in October, 1944, and was completed in the 
summer of 1945. Twenty-two operative experiments were performed on three 
dogs at twelve different times When two extremities were opened on one dof, 
as was the case occasionally at one setting, it was considered two experiments. 
In the few instances in which this was done, a different type of investigation 
and observation was carried out on each thigh. 

At no time was the life of any dog endangered In fact, not one dog was 
really ill during the nine months of tWs investigation. Preoperative sedation 
with morphine sulfate hj-podermically, followed by open drop ether, was tte 
routine anesthesia employed. There were no infected wounds In two in- 
stances a hematoma developed beneath the skin flap which interfered with the 
desired observation In each of these two instances the experiment was con- 
sidered a loss These two hematomas should not be a surprise when one con- 
siders the great redundancy of skin and superficial fascia present in the thigh 
of the dog. Besides, one cannot apply a pressure bandage to the thigh of a dog 
as one can in man Fine silk sutures were used throughout in this work. Each 
dog weighed approximately thirty pounds. The operative field was prepared 
by clipping the hair of the thigh, and then shaving it clean. The skin was 
washed with soap and water, dried, and painted with 50 per cent tinctnre o 
iodine Sterile technique was used in each operative procedure throughout. A 
wounds were closed with interrupted rilk sutures taking the skin, subcutaneous 
fat, and superficial fascia in one layer. 

EXTERIMENTS 

Experiment 1 —Dog 2078, Oct. 11, 19« The left thigh was open^ do^ 
to the fascia lata by a vertical incision on the external surface at the 3 ^c ion 
of the middle and lower third The fascia lata was cleaned off by pushing tee 
Received tor publication, June 29. 194S 
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superficial fat and fascia aside, and a piece of Uie fascia lata 2 cm. square was 
removed. Two small vessels were tied with fine silk for hemostasis, and the 
wound was closed in the usual way. IDcroscopic study of this specimen showed 
it to contain three layers identical to that of man, namely, an inner and outer 
transverse layer, and a middle longitudinal layer (Pig 1 ) . 



Tig 1 —Normal fasrta lata. thr«e la>cra 


Experiment 2 — Dog 2078, Dec. 6, 1944 The left thigh was reopened by 
excising the old skin scar to expose the defect made by the previous operation. 
The reparative process was so extensive and the superficial fascia so dense that 
it was impossible to ascertain the exact area from which fascia lata had been 
removed. After that the border of all defects from which fascia lata was re- 
moved was marked with fine black silk in order that they might be identified 
easily when explored again A specimen was removed which was thought to 
include the regenerated fawia with a narrow nm of the normal surrounding 
fascia lata on all side.s. but a microscopic study made of slides taken from this 
tissue proved inconclusive However, the defect now was greater than ever, and 
offered hope for a future c.xploration with a more salisfoclorj- histologic study 
of the regenerative material Therefore, the margins were marked with fine 
black silk interrupted stitclics to make identification easy at a subsequent ex- 
ploration. 

Experiment 3 — Dog 2078, Jan 31. 1943 The left thigh was reopened by 
excising the old sear and deflecting the flaps on cither side. Tor the first time 
two layers of superficial fascia were found in n each of which had under- 
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gone hypertrophy from operative trauma. In this ease both layers xvere cleanly 
dissected off the true fascia lata until the defect made by the previous opera- 
tion and outlined by the black silk eamc into view plainly. There was a layer 
of grayish-white fascial membrane growing toward the center of the defect from 
the fascia lata margins on all sides. The membrane seemed to come from the 
normal fascia lata, and was in continuity with it. There was an area about 
1 cm. in diameter in the middle of this defect which had not yet been filled in 
by this membrane of new fascia. This new membrane seemed of a lighter graj, 
more of the color of normal fascia lata toward the periphery of the defect, and 
darker m color toward the center -\n incision was made through the normal 
fascia lata aU the way around the defect about 1 cm. from the edge, and a block 



of tissue including this rim of normal fascia lata and the new regenerated fascia 
was dissected up from the muscle below. The edges of the normal fascia la^ 
were a little more adherent to the muscle than normal!}', but the new regenerat 
fascia growing across the defect was not, and the new fascia became progres 
sively thinner as it grew toward the center of the defect (Fig. 2) . The margto 
of this defect, now laiger than before, were marked by frequent interrupt 
stitches of fine black silk, and the skin and subcutaneous tissues were closed 
in the usual way. 

EipERni&NT 4 —Dog 2078. Jan. 31, 1915 Tlio right thigh ™ opened for 
the first time. The fascia lata was exposed and a portion of fascia lata 
square from the lowest and strongest portion near the knee was removed. 
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border of the defect was mariicd with eontmuous stitch of black silk, and the 
wound was closed in one layer of interrupted silk in the usual way 

Experiment 5. — Dog 2078, Feb. 21, 1945 The left thigh was again opened 
by excising the previous skm scar Superficial fascia and subcutaneous tissues 
were dissected away to cither side with moist gauze and scissors until the defect 
and its reparative process came into plain view The regenerated fascia of the 
entire defect with 1 cm of normal fascia lata all around the marked black silk 
was removed for study. The specimen grossly gave the impression that the 
regenerated fascia was coming from the margins of normal fascia lata on all 
sides. Toward the center it was of a grayish-rcd color, smooth, and tapered off, 
getting thinner at its inner edge near the center, and there was an area in the 
center 1^^ cm. in diameter that was void of this membrane The fibers of the 
red muscle showed very plainly in the center for they were not coAcred by the 
r^ncraCed fascia In Fig 3 is shown, on the left half of the slide, the edge 



* — NohmI r&M'ia lat% «l»h MIk in»rfcrni In ncrniratp.! liU »lll> only Inner 

«n<> outer lifirt conlinuiny 

of two bliick Silk markers in the margin of normal fascia lata containing three 
hi.'rrs; whereas, in alwiit the eenler of this licw the middle layer terminated 
and the hjpcrtrophie<l inner ami outer lajcn fused to continue as one layer 
of regenerated fascia lata Aeeording lo Weller, the area in the left half in 
front of the .silk and l^etn WH the inner and outer lairrs proximal to thefr union 
proliferating connective ttv.uc looking more like ivgcncnitcd fascia than 
ordmarj- scar tis-sue. This was undoubiwlly n proliferation of the middle layer 
*bcjT the silk and trauma had partly dcstroyetl it at it* i cry margin. 
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Exi-eriment 6.— Dog 2078, Feb. 21, 1945. The right thigh was reopened. 
The defect, winch had been outlined witt fine black silk sutures in the vety lowest 
part of the fascia lata, was excised taking a verj’ narrow margin of the normal 
fascia lata on all sides (Fig 4). This left a rectangular defect about 3 cm. long 
with the long axis of the thigh and 3% cm, wide transversely with the thigh. 
The fascia lata above this region was now freed of its overlying superficial fascia 
and subcutaneous fat for a good distance; another piece of fascia lata of 
identical size and shape was removed above the first defect, but leaving an 
undisturbed piece of fascia lafa between the two defects cm. wide with the 
long axis of the high and SJA cm. long transversely with the thigh. In other 
wonl?, there was an intervening bridge of normal fascia lata across the lower 
third of the thigh, undisturbed, between the two defects. The edges of this 



normal strip of intervening fascia lata were marked with a continuous suture o 
fine bhiok silk It was obvious that this would be of great help in the study o 
the regenerated fascia that should develop in these two defects since its direc 
relationship grossly and microscopically to the intervening strip of normal 
fascia lata could be accurately observed. 

Experiment 7.— Dog 2078, .April 11 . 1945. The right thigh was 
The two defects and intervening strip of normal fascia lata, with its . 

silk thread clearly outlining its borders, was very vivid after the 
fascia and fat had been cleanly dissected away. The two defects were i 
with a new lajer of smooth fascia which was of the same color and apparen 
thickness as that of the normal fascia lata strip in between, as well as the norm 
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fascia lata all around. Both defects and al\ surrounding normal fascia lata ■were 
covered with one common thin external slicath The whole would give one the 
impression that no fascia lata had ever been remoicd But on palpation it 
could be felt that the inten'cniug strip was probably just a little thicker. How- 
ever, without the fine black silk maikcrs it would have been impossible to dis- 
tinguish the intetscuing strip of fascia lata from tlic regenerated fascia lata 
on each side. 

The normal fascia lata was cut transversely across the thigh cm. 
proximal to the transvci-so normal strip and cm distally. These transverse 
incisions extended into tlie normal fascia lata margins mesially and laterally 
for 1 cm., and their two ends were connected by two longitudinal incisions 
through the normal fascia lata margins 1 cm from their edges This block of 
tissue consisted of the regenerated fascia of flic two preiious defects and the 
inlericning normal fascia as well ns 1 cm of fascia of tlic mesial and lateral 
margins enclosed in common internal and external sheaths The slides (Fig 5) 
show that the strong middle layer of longitudinal fibers do not regeneiate nor 
extend themselves at all, but remain static at the silk thread markers on cither 
aide of the intmening strip of normal fascia lata, whereas the inner and outer 
layers of trartsvecso fibers cut somewhat obliquely with their course do extend 
onward directly by continuity acioss the defect together as one dense layer 
of well-organised parallel fibers of fascia, and each layer undergoes hyper- 
trophy to compensate in lhickne.ss and strength required in tho absence of the 
middle layer. 

Exi'ERImunt 8 — Dog 2077, Oct 11. 1944 An incision was made over the 
lower anterolateral surface of the lower third of tlie left thigh The fascia lata 
was exposed end a piece 2*/^ cm square was taken up, turned one quarter 
around, turned oier so that the outer surface became the inner surface, and 
resutured in position ivith fine black silk. The skin was closed in the usual 
way. 

ExperuienTl 9 — Dog 2077, Jan 17, 1945 The block of fascia sutured 
down with silk in Experiment 8 tc^ether w'ith 1 cm of the normal fascia around 
It was removed The replaced block was exactly the same thickness as that of 
the surrounding fascia, and the inner and outer slicaths were in continuity. 
Only by the fine knots of black silk could the area be outlined. The specimen 
(Fig 6) was cut transversely to the long axis of the middle longitudinal fibers 
on the margin as seen in the left one-third of the specimen, and parallel to the 
middle longitudinal fibers in the block that was turned one quarter around 
as noted in the distal two-thicife of the slide The line of union between the 
block and the margin may be scon directly between the two silk sutures. The 
middle longitudinal layer was thicker to the left of this line of union than 
to the right, and the inner and outer transverse layers were thicker and better 
developed to the right than to the left of the silk threads and this line of union 
This did not show as distinctly in this one field as it did when studied under 
the microscope witli a view of a larger area, in which it was very obvious. This 
eoafiema the work of Klemscbmidt * That is, when the longituinal fibers were 
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placed so that they did not taU up the puH that was usually required o£ them 
they became thinner j whereas, the inner and outer transverse layers became 
thicker and better developed from taking on the pull which the middle longi- 
tudinal fibers previously maintained. Some of the inner and outer layers of 
transverse fibers were outside of the silk suture on either side, whereas all the 
middle longitudinal fibers were seen plainly in the middle witli a pood amount 
of the inner and outer transverse fibers mniiiiip In'twccn the middle fibers 
and the silk sutures. 



— Flattened and atrophied middle layer of bundles to the right of »Uk tvlth hypertrophy 
of the Inner and outer layers 

Experiment 10 — Dog 2077, Jan 31, 1945 The left thigh was reopened 
by making an incision around the old scar and taking a bloclc of elliptieally 
shaped tissue down tlirougii the fascia lata. A study of the tissue revealed the 
identical layers found in the normal thigh; the skin, subcvitaneous fat, two 
layers of superficial fascia, a thin layer of adipose or areolar tissue and the 
fascia lata The fascia lata defect with its regenerated fascia was in tlie bottom 
of this block A study of this defect made to’ removal of the block of fascia 
lata in Experiment 9 showed that it had Iwilf filled in with a new, thin, slightly 
reddish layer of fascia lata extending fiom the maigins, and it was eov'ered 
with a thin sheath which was in continuity with the sheatli of surrounding 
fascia lata. The muscle fibers beneath were faintly visible because of the 
thinness of the new regenerated fascia which was somewhat transparent. The 
center of this defect for an area of 2 cm. square was not filled in with regenerated 
fascia and the muscle was bare. This regenerated material was removed along 
one side with silk sutures, which were placed twe weeks before for identification. 
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together ivith a little of the margin of normal fascia lata A slide (Fig. 7) 
made from this tissue shows the maigin with the three usual layers in the left 
third of the slide and the new regenerated fascia just forming, fourteen days 
old, occupying the right two-tbirds. It is interesting to note that the internal 
layer was extending on independently of the external layer from which it was 
separated by adipose tissue, and it was fully twice as thick and as well developed 
as the external layer. Some of the fibers of the internal and external layers 
have united just in front of the termination of the middle layer 

Experiment 11 — Dog 2077, Feb. 21, 1945 Again the left thigh was re- 
opened to obsen’e the defect made three ueeks before, and it was found that the 
regenerated fascia lata had spread almost all over the thigh defect There was 
an area 1 cm. wide m the middle which was not covered with the regenerated 
fascia. The muscle fibers here were bare The regenerated fascia defect and a 
little of the normal fascia lata margin was removed A slide made from the 
margin is shown in Fig 8 Before the incision in the leg was closed the margins 
of this very large defect which was about four inches square w’cre marked with 
continuous black silk suture for further identity 

Experiment 12 — Dog 2077, April 11, 1945 Following this experiment a 
large hematoma developed in the wound, which was evacuated. An mtemipted 
suture or two was rcmo%c(l in the middle of the wound After some clots were 
expressed the wound healed quite readily, but it was feared that any future 
value from opening the thigh would be lost. However, to moke certain, the 
thigh was opened and it was found that superficial fascia proliferation and 
edema so obscured the field that the experiment had to be considered a loss. The 
wound was closed by primarj* suture and a temporary pressure bandage 
applied. 

Experiment 13 — Dog 2077, April 11, 1945 The right thigh was opened 
for the first time and Experiment 7 of Dog 2078 was repeated. A wide area of 
the fascia lata was freed of its superficial fat Two blocks of tis.sue 3 cm. square 
were removed, le.iving an mtciwening piece of undisturbed fascia lata botween 
the two defects ly^ cm wide The two edges of the intervening piece of normal 
favcia lata were marked with a very fine continuous black silk suture, and the 
skin was elased. 

Expebisjent 14. — Dog 2077, May 9, 1945. The right thigh was reopened by 
an elliptical incision around the old scar After the skin and sulKUtancous fat 
had been incised and brushed aside with moist gauze, a well-defined layer of 
superficial fascia came into view. It was dissected off and then another layer 
of superficial fascia appeared which was llifckcr than the first It was dissected 
off. IVilh moist gauze, a little fat and areolar tissue were brushed away to ex- 
pose the regenerated faseia lata immediately licncath with the intervening strip 
of norm.sl f.sseia lata well outlined with the black silk suture Grossly the ap- 
pe.iranec of the normal fascia lata between, at each end, and at the sides of 
the defects seemed of the .same thickness, color, and eonsisteney ns the recencrated 
fascia of the defects. ^Verc it not for the black silk sutures it would have been 
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impo'isiblo to identify the defect The external shcatli of the normal fascia latn 
conlinuri] over the de/cet and ^\ns in direct eoiitimuty without any scar tissue 
or contracture whatsoever. The rcponeratwl fascia lata of tlie defects and the 
intervening normal fascia lata strip were rcnii»\c«l cn masse. When they were 
stripped away from the underlying muscles, it was striking to note the fact that 
they all appeared as one single jnccc of fascia ciisensl hj a common internal and 
a common external sheath, which extended neniss from the normal fascia lata. 
No one part of the block was any more adherent to the undeilying muscles than 
the other. In fact, it was all in loose approximation as was tlic normal fascia 
lata elscw’licre. Sc\cral blocks of tissue were taken in this specimen for 
histologic study. Tlic mast interesting block iwrhaps is the one taken through 
the middle of the intcr\cning atrip of normal fascia lata and c.xtcnding on into 
each defect to the right and to the left, each for 1 cm (Pig 9) Under high 
magnification tiic silk sutures nppcarc<l to Ik* n little inside the outer edge of 
the middle longitudinal fibers Of course, tins was a continuous stitch and it 
was placed a little inside in order that it would be secure But it showed 
very definitely that the well-outlined middle Inngituduial layer shown in bundles 
had not regenerated either to the right or to the left, hut tlic inner and outer 
transverse layers hn%c extended onward m direct continuity without a wave 
OP hesitation to form the regenerated fascia lata, their formation when the 
whole slide was studied in many different fields showed tliat their thiekness 
had compensated for the absence of the middle layer m maintaining the strength 
and function of the normal fascia lata This accounts for there being no de- 
pression or thinning out of the fasem at the site of the defects os shown by 
gross and microscopic examination. The same thing was true in E.xperijnDnt 7 
In other words, the inner and outer layers seem actually to be hypertrophied 
as they cross the defects. 

Experiment 15 — Dog 2079, Oct 11, 1944 The left thigh was opened 
to expose the fascia lata m the lower third of the outer surface. A piece of 
fascia lata 2 cm. square was removed, turned one quarter around, but not turned 
over, and sutured into place with intcmiptcd fine black silk Above this area 
another small piece of fascia lata was taken for a study of the normal fascia lata 
of this dog (Fig. 10), and it shows the normal three layers of fascia lata. 

Experiment 16 — Dog 2079, Jan 17, 1945 A block of fascia lata contain- 
ing the block sutured into place with the margin of the normal undisturbed 
fascia lata on the four sides was removed en bloc, containing the fine silk knots 
which identified the quarter-turned block of fascia The edges of this larger 
defect were marked with fine black silk sutures for future identity. A section 
made for study through the margin of the normal undisturbed fascia lata and 
the graft (Fig. 11) shows in the left fourth tlie middle longitudinal layer, cut 
obliquely and nearly parallel to its fibers, to be thicker and stronger than either 
of the outer layers as would be expected in the undisturbed margin. "Whereas 
in the right half, which is the graft turned quarter around, the middle layer 
which is now a transverse layer was not as dense as the hypertrophied internal 
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layer, and about as dense as the outer layer. The inner and outer layers have 
taken on the pull formerly performed by the middle layer, .t to I' is the line 
of union of the graft and the undisturlKd fascia lata margin. This further 
verifies the findings of Kleinsclmiidt* and Experiment 9 of tliis article. 

E.xrEniitENT 17.— Dog 2079, Feb 21, 1945. The left leg was reopened to 
inspect this large defect and a beautiful sjieeimen xas observed showing the 
normal margins of fascia lata marked out with interrupted black silk previously 
placed, and a new fascia lata one-half ns tliiefc as the normal going completely 
across the defect. The estcmal sheath of the normal fascia lata was in contiua- 
ity cross the new fascia lata. In the left two-thirds can be noticed the three layers 
of normal fascia lata with the middle layer lemiinating, and in the outer third 
the inner and outer layers of transserse fibers, only, continue on to form the 
new thin regenerated fascia (Fig. 12). The defect «ns again marked with silk 
and the skin closed. 



i:.\i-ERiME\T 18— Dog 2079, Feb 21. 1943 The right thigh was opened 
for the first time and a piece of fascia lata 4 cm. square was removed. The ojs 
of the defect were marked with an interrupted layer of fine black silk- ^ 
magnification of this area (Fig. 13) shows the three layers in normal fasci 
lata. 

Expeebient 19 — Dog 2079, Slarch 9, 1945. Tlie left leg was reopened, 
the large defect heretofore outlined with fine black silk was inspecte . t ^ 
contracted a bit, being only abont two-thirds the size expected, and it 
in with a ttiin layer of regenerated fascia lata. In the center it was so 
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that the muscle beneath could be visualized, but on its periphery it was too well 
formed for that, and the whole W’as covered with a sheath from the normal 
fascia lata which came across in eontiimity. A section (Fig 14) shows a pic- 
ture similar to that shown in Experiment 17. The middle lajer terminated 
in the left third and the inner and outer layers extended across to form the 
new fascia. 

Experiment 20. — Dog 2079, March 9, 1945 The right thigh was reopened, 
the defect observed, and in this instance the superficial fascia had dipped down 
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iato the defect to form scar tissne, the first that had been observed It was 
rather difficult to dissect the superficial fascia off the defect. The superficial 
fascia had undergone so much hypertrophy and hj-perplasia that it was as thick 
as one would expect fascia lata to be, biU not as well outlined. After it was 
finally dissected away, the normal fascia layer with the black silk below was 
visible, but the defect had contracted and a large block was removed containing 
the silk m the hope that a section running from the margin of the normal fascia 
lata to the regenerated material in the defect might be found The defect was 
again marked with fine black silk sutures. Jlicroscopie study of this section 
(Fig. 15) shows a confusion of the various layers At the top can be noted the 
sheath and a few parallel fibers of the external layer which ran across to the 
right and left of the black silk in continuity. Immediately beneath were some 
bundles of the middle layer to the right of the silk, and from there on down- 
ward below the level of the silk there was a mixture of layers, and marked hyper 
trophy of the inner layer. In the left loner center there were a few transveme 
fibers which were siu-rounded by fibers of the internal lay er. In the right lower 
comer was the thickened sheath of the internal layer. This was an irregular 
pattern, and the only one so far obseiwed. 

ExpEBinT.rrr 21.— Dog 20T9, April 11, 1945. Thirty-three days, later the 
right leg was reopened Both layers of the superficial fascia were dissected off, 
each separately The deeper layer was attached to the fascia lata with long 
trabeculations through an intervening layer of areolar tissue "When that was 
brushed away mth a moist sponge the silk pattern, which outlined the defect, was 
found in the fascia lata below. A specimen 5 cm. square including normal 
fascia lata in the left half and the regenerated fascia in the right was taken for 
study. The silk stitches were in the middle of this specimen. A continuous 
silk suture was placed around the margin of the defect for future identification 
A section was taken at the junction of the normal and the regenerated fascia 
lata. Microscopic study of a slide from this area (Fig 16) shows the three 
layers of the normal fascia lata to the left of the silk and only two layers to the 
right, namely, the inner and outer layers which had extended across in con- 
tinuity. The middle layer had not regenerated and stopped abruptly at the 
site of the silk marker. 

ExpERmE>-T 22.— Dog 2079, June 9, 1945. The wound was reopened and a 
suture of black silk was observed around the previous defect. A new layer o 
regenerated fascia lata extended across the defect Microscopic study o a 
slide made from this area shows the termination of the middle longituinal layer 
to the left and at the site of the black silk (Fig. 17) ; whereas, the inner an 
outer layers continue on and mei^ into one to form the thick regenerated 
lata across the defect The well-organized internal layer of parallel fibers w c 
was more dense than the external layer extended across in continuity to xaa e a 
thick substantial layer. Both layers eombined made a firm layer of regenera 
fascia lata enclosed within a common external sheath shown at the very op 
and a common internal sheath, whieh was not shown in this field. 
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coaiMEjns 

The use of living fascia lata in reconstructive surgery is continually be- 
coming of greater interest and importance. For many years large fascia lata 
grafts have been used in arthroplasty of the large joints Not long ago Single- 
ton and Stehouwer® reported the use of large fascia lata grafts in the repair of 
inguinal hernias. Slore recently TVangensteen‘ has used practically all the 
fascia lata as a pedicle flap to fill in the defect in the repair of large abdominal 
incisional hernias. No effort was made by the authors, or anyone I know, to 
attempt to reconstruct a fascial covering for the muscles of the thigh from which 
these large fascia grafts were removed Such a repair would be impossible any- 
way. It is important to know what happens to a defect produced in fascia lata 


co^■CI:iUsIO^'s 

1. Twenty-two experiments on the fascia lata of dogs are reported. Re- 
generated fascia lata has been studied at various phases and stages from the 
fourteenth to the ninety-seventh day of its formation 

2. The inner and outer transverse layers regenerate by extension directly 
from their respective layers of the adjacent normal fascia lata together with 
their sheaths and blood vessels The middle longitudinal layer does not re- 
generate 

3 In a medium-sized defect the a%cnifc rate of regeneration is as follows: 
At the end of two weeks the regenerated fascia lata is only a thin veil. It be- 
comes more dense rapidly. At three weeks it is o well-defined membrane. At 
one month it is half as thick as normal fascia lata, and at two months it is grossly 
and microscopically as thick as normal fascia lata. In a very lar^e defect the 
process of regeneration may be slower, but in a smaller defect it may be so rapid 
that the regenerated fascia lata in one month will become as thick as the normal 
fascia lata 

4. Since the middle layer is aiwaj's absent in the regenerated fascia lata? 
the inner and outer layers undci^ hypertrophy and hyperplasia to compensate 
for the absence of the middle layer. 
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FASCIA LATA REGENERATION 
Pinaij Report 

J. C. Fosiiee, II D , Gruto Rapids, JIich. 

(From the Departmertt of Surgery, Butteruorih ITospilal) 

T here is a certain curiosity and inqnisitivx! attitude in one's mind toward 
the reparathe processes that take place ii'Iien a structure so large and so 
important as fascia lata is remoTcd in part or in whole In my preliminarj’ 
report upon the subject two 3 ears ago’ I presented the first evidence that has 
appeared in the literature that fascia lata when removed from man does 
regenerate completely enough to be nsed again in sui^cal procedure should the 
demand for its use so anse At that lime five cases of regeneration were reported 
which I had personally observed Since that publication, observations have 
been made by other surgeons in one or more eases that similar regeneration 
occurred, but no histologic studies were made Ckiller* observed regeneration of 
fascia lata following a Kondoleon operation for elephantiasis of the lower 
ettremit}' including the thigh in which the fascia lata had been removed in its 
entiret}’. The patient returned with a recurrence of elephantiasis and was re- 
operated upon A large piece of new substantial faseia was removed from the 
thigh at the second operation, which looked like fascia )a1a to Coller, and he 
mentioned my work at that time to his associate who performed the operation 
But, unfortunately, that specimen of fascia was lost at the University Hospital 
so that I was unable to obtain a specimen of it for study. 

Such regeneration has also been observed by Smith’ in a case in which he 
reopened a thigh to obtain more fascia lata in a procedure of plastic surgery 
Singleton and Stehouwer* stated that they had observed the regeneration of 
faseia lata, but that they did not make biops3' or histologic studies of the 
regenerated material They took it to be scar tissue It is unfortunate that 
none of these surgeons made a histologic study of the regenerated fascia for, 
as I have shown and will show, it is not scar tissue but quite to the contror}’ it is 
a structure of well-organized la3'ers of certain parts of the normal fascia lata, 
such la3ers having their own sheaths and these sheaths combined in a common 
sheath, each sheath with its own minute blood vessels as Kleinschmidt® and I’ 
have heretofore shown. 

AVhen opening the thigh in an occasional case in which the subcutaneous 
fat and superficial fascia docs not peel off the regenerated fascia so readil3% one 
might form the opinion that he is dealing with a laj-er of scar tissue. I have 
observed one such case, but this is by far the exception rather than the rule, 
and when in such a case the regenerated fascia is directed off the underljdng 
muscles it becomes very evident that one is dealing with a real sheath of sub- 
stantial fascia that is loosed' attached to the muscles by thin trabeculalions 
Jis is normal fascia lata. "When thb layer of material is subjected to 
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careful histologic studies, it will shoir definite r^encrafed layers of fascia lata 
always following a certain pattern as I have found repeatedly and reported 
prei'iously. 

In my preliminary report it was shown that normal fascia lata is comprised 
of three lajcrs, namely, an inner transterse layer, an outer trans^•e^se layer, 
and B stronger middle loni;>tudinal la)er; that each layer is enclosed in its own 
fine sheath; and all three layers arc enclosed in a denser common sheath. Certain 
proofs were presented that it was the inner and outer transverse layers that re- 
Rcncrated 

As further proof, fiie additiotial personal cases of regenerated fascia lata 
have been studied Knowlwlge has been gatliered from these cases which, it is 
hoped, will show eonclushely the exact nature of the regeneration and other 
facts of value concerning the new favia which forms. 






CASE REPORTS 

Case l.—ilrt. P., aged 51 ycsr*, npoo »lM«a was pe/fomiea »n aMominal 
hyaterectoniy. May, 393S, for csrctaonia of the fnoJos of the uteni*, and w 
recoTeiy was nneventful, returned two year* later wUh an incisional 
operation she wni quite obe«« and the obesity had increased markedly. e 
teacher, who could lU afford to bare the hernia repaired except during ttie snmmer 
During the following aummer when she needed farther recuperation, and there 
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tamt 7 of the ultimate success of the itradication of all the career, operation Teas discouraged, 
but in the summer of 1D43 when she waa apparently enjoying good health she insisted tliat 
the hernia, winch was becoming larger and more troublesome all the time, be cured by surgical 
repair. Since it has for many jears been my custom to repair nearly all rentral and incisional 
hernias with fascia lata, on July 23, 1942, the hernia was repaired, using among other ma- 
terial for suturing two pieces of fascia lata each one-half inch wide, and seren inches long, 
taken from the right thigh. About one year later, Jnne 29, 1943, she permitted reopening of 
the right thigh to inspect the process of regeneration It was found that the old fascia margins 
had spread apart for a distance of two inches and the area between had filled in with a smooth 
layer of fascia not quite as thick as the normal fascia lata margins but of the same color, and 
not more adherent to the OTcrlying aoperfieial fascia and anderlying muscles than was the 
normal fascia lata. A specimen three inches square in the center was taken, which included 
the full width of the regenerated fascia lata and one halt inch of the medial and external 
margins of the old fascia. Grossly the inner and outer layers of regenerated fascia ap 
peared in continuity witli the corresponding inner and outer layers of the margins of fascia 
lata on both hordern of the specimen, but the middle lougitudinal layer of white fibers was 
not apparent in the regenerated part In F«g 1 4 are shown wen clearly the three distinct 



layers in the normal fascia lata margin of the speeimen cut a little obliquely instead of ex 
fransTer«ely as intended This cannot alwajs be avoided The inner and cuter layers 
combined were about as tliick as the middle layer. In Fig IB, a little further along in the 
specimen at another site at the end of tbe normal fascia margin and the beginning of the 
regenerated fa«cia, arc shown tlie playing out and termination of the middle layer of fibers 
^th the inner and outer layers extending across in continuity They each became more 
^ase as they fu«ed together to form a thick layer of regenerated fascia. 

CiSE 2— Hr. T., aged 52 years, on OcL 30, 1928, had two strips of fascia lata taken 
fesa the right thigh and u«ed for the repair of an incisional hernia in the upper right ab- 
ominal wall, wlildi had followed a right paramesial iDci'ion for an operation for gastro- 
»ntero«toniy fg,. (]|p ^ chronic stenoong duodenal ulcer in 1927. On Jan. 22, 1912, 

pttwul tnbmitiDd to operation for a recurrent direct inguinal henna operated opon at 
t Jwirs before, el«cwhcre. Fascia lata eutnres were again removed from the right 

'Eh of the patient for the repair of the hernia. This patient was a very large, obese man, 





a heaTy beer drinker, who lived an easy life and seldom used the skeletal muscles In such a 
case we may expect to find very thin faseia everywhere m the body, hence a thin regenerated 
fascia Exactly that was found. Tie medial margins of the fa«cia lata defect created by 
the removal of the fascia strips fifteen years before had retracted to the midlme anteriorly and 
the external margins had retracted four inches laterally and posteriorly. There was iii«t 
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enough of the old f#«cin Hta left of the eiteranl ihelf to mike tliree Btnpe three eighths of 
an ineh wide for the repair of this hernia The ratrnntiDg nulc defect, made fifteen >cais 
before was filled ia with the thinoest of rcgencratM ffl«eia lita which had been observed 
»o far. A specimen of it was inci«e<!, taking a little of the nieilnl border of the old fascia 
lata attached. In I'lg. 2.1 arc shown the three Lajers of the mirnnl fn*cia border, and in 
Tig. 2C just one field fiirlher on in It* very center the middle liter of fibers comes to a blunt 
ending An attempt was made to cut this spceimen transversely with the long aais of the 
thigh, but it was cut somewhat ohlicjiiely. The nido inner transverse laicr of fibers goes on 
into the regenerated material after forming the curl and kink seen lo the right half of the 
field. The outer transverse layer in this ease was almost ins.gnifir ml, being about one fifth 
as thick as the inner hjer and only Its sheath and n fen of its fibers were seen to continue 
with the internal lajer to form the regenemtod fn«cia (o the right In Kig 2C is shown bow 
the external layer farther in the regenemtesl fascia has fadcil out completely. The chief 
structure of the regenerated fascia was the inner transverse layer of (he normal fascia lata. 
This accounted for this regenerated fnseia being thinner than usual 


Fig 2C —Continuation of thin reecneralo] rsscU. Inner laier tbina out at Z. 



Case 3. — Hr. S., aged 58 years, came on the surgical eervico ilarch, 1941, with an 
acute exacerbation of a chronic intractable ulcerative coUtis. He was in a critical condition 
and became worse every day in spite of all medical measures. After ample preparation an 
ileostomy was performed. The patient was so well afterward and so content that he refused 
colectomy although he occasionally bad some mild residual recurrent symptoms. On Sept. 5, 
T942, it was necessary to operate on him as an emergency for a strangulation of intestine in 
an incisional hernia below the ileostomy. He was an obese and inactive man. The use of 
living fascia lata sutures was deemed advisable, and three strips each three eighths inch wide 
and seven inches long were removed from the nght thigh for the repair. A cure of the hernia 
resulted. On Aug. 23, 1943, or about one year later, he kindly consented to have the thigh 
reopened for the purpose of studying and taking biop^ of the regenerated fascia lata. He 
Was the only patient that had been seen who had a hernia of the vastus muscle one year after 
ascia lata had been removed, but it was confined strictly to the upper half of the incision 
ih the thigh. Obviously it would be interestmg to discover the reason for tins unusual phe 
nomenon. Under local anesthesia the old iiiei»en was opened. The superficial struetores 
Were carefully dissected off the regenerated tasma that filled the defect. IVlule dissecting 
Op the superficial fascia, fat, and skis in one layer from the regenerated fascia beneath, 
much to my surprise, the reason for the hermation was revealed. In the lower half of the de- 
ect a new well developed regenerated fascia lats had formed, whereas in the upper half the 
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Case 5 — Hr. H., aged 62 years, had the most prominent role in all of the studies of 
the subject In August, 1041, be sebmitted to operaUon for a cure of a right indirect in 
guinal liemia. Two wide, long pieces of fa«cia lata were removed from the right thigh for 
the repair. A third piece of normal faama lata waa removed for histologic study (which 
was described in Fig 1 in the preliminary report^ on this subject) On Doc 5, 1943, this 
patient retumtil with a large indirect ingamal hernia on the opposite side. Operation for 
its cure was performed two days later, and again hvmg fascia lata sutures were removed from 
the right thigh. The old skin scar was eamsed and the flap of skin, fat, and superficial fa«cia 
was carefully dissected back in one layer to expose below all the defect and regenerated 
fascia lata which had resulted following the prenoos operation of two jears before. The 
following description was taken from the operative notes 

Remembering that this patient had rather thin normal fascia lata originallj, it iias thought 
that the regenerated fascia lata, appeared nearly as thick as did tlie former normal fascia lata 
The whole elliptical area was filled »n with a lajer of regenerated fascia at least three fourths 
as thick as normal fascia lata and not quite os white. Grossly it did not contain visible 
longitudinal fibers, whereas they were plainly visible in the margins of the normal fascia lata 



Fie 5A —Arrows point to narrow normil fascia lata tnvrelns the wide Intervening material 
is regenerated fascia lata. 

An incision was made longitudinally parallel with the long axis of the defect along the 
mesial edge of tlw sormnl {asci& lata, taking I ctn of that edge for a distance of three and 
one half inches. A similar inci«>on «n« made in the external shelf. A transverse incision 
was tnado at the cods of these two parallel incisions connecting them and thus freeing a 
block of regeneraloil fa<cis with 1 cm of normal fascia lata attnehed to either eide, the 
whole of which was three and one half inches long and four inches wide This regenerated 
fascia stripped off the mn*clo with the same ease as did the normal fwcia lata. Grossly it had 
a TtsiUc capsule or sheath on its intenial and external surfaces, of a gli'tening, grayish 
■ hito color, which was in direct continuity with (lutt of the normal fascia lita on l«th sur 
faces The external surface contained a few lags of fat as did the normal fasci.a lata The 
Baer surface had a few fine Irabeeulae and small Wood vessels extending to Iho muscles as 
did the normal fascia lata. Two long fa*cu strips three-eighths inch wide were taken from 
the remaining pan of the lateral shelf of normal fascia lata to repair the hemii. (One 
or toy colleagues, ^ former naval mrdiea) oflicer m World War I, who is marine mindeil, snw 
his specimea and remarked, “Xow yon have a speeitnen from shore to shore ' ') 

la Fig. 5.< is shown the gro«s speeimea of regenemteil fascia lata with a narrow rim 
B normal fascia lita on each side The eottiag of this specimen was ingenious aol it was 
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defect leas filled in only by crisscrot« fibers of fibrous tHsne tvhicli formed a coarse network 
structure from one of tbc old norma] fa*cu margins to ilie other In Fig 3A is sJiown a 
cross section of a piece of normal fa'cis lata vbich was taken for liistologic study at the time 
that the fascia lata sutures were remored for the homial repair The weakness of the nor- 
mal fascia was evident. The outer transverse layer was so thin it was of little u'c The 
toner transverse layer was twice as thick as the outer layer, but 1e«3 than one third as thick 
as the middle layer. In Fig. 311 are shown n termination of the middle layer of fiber* at the 
fascia margin (X) and a continuanco of the inner and outer layers m their separate sheaths 
to form the regenerated fascia lata. Soon the one layer (Fig. 3C) stops, but the other layer, 
the superficial one in this instance, eontinuea onward, tapering more as it goes. This tliinning 
cal <?/ ffte fcgeoerafeii fiisv'/a elhtretf the hatging at the masclee at the thigh la this defect. 

Case 4. — Mr. A, aged 43 years, was operated upon Feb 25, 1942, for a cure of a 
bilateral inguinal hernia, direct and indirect, rombincd. The ordinary Ba’sini teilinique was 
used Without the u*e of fa«cia lata sutures. On Aug 2, 1942, he was rcopemfed upon for a 
recurrence on the left side, and two pieces of fa«cia lata were u»cd, each one half inch wide 



halt Is the normal tascia lala. three layers, the right halt Is regenerated ta'cia 
lata, two laiers 


and 811 laches long. They were removed from the left thigh A cure resulted. Eight months 
^t«r the patient permitted reopening of the thigh to obtain regenerated fO'Cia for study 
6 old fascia margins had spread apart in the middle for a distance of two inches. The 
6 ect was filled in with a good, thick, shiny layer of fascia. The inner and outer layers ap 
P*Ared to he in continuity with tho inner and outer layers of tlio normal farcin lata A 
c ion three inches wide was taken transversely through the center of the regenerated area 
In 1 CM- of the margins of tho normal fascia lata on its medial and lateral edges 

well !f shown, in the left one third, all three layers of the normal fascia lata margins 

wise with a part of the inner layer torn off as it was cut and mounted or other 

. ’ mas parallel to the mam body of the inner fibers, and the middle layer terminates 

* ®®nter of the epeeimen of tha field. The inner and outer layers, which constitute the 
fascia, continued on for two inches or more across the defect (Fig 4B) until 
tinned'^™* fascia lata margin of the opposite side where the inner and outer layers con- 

the Bi °° continuity with the inner and outer layers of the normal fascia lata margin and 

tong middle longitudinal bundles appeared again (Pig 4C). 


r*;«n»rate<) fa>cla lata. 
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Case 5. — Mr. H., aged 63 years, had the most prominent role in nil ot the studies of 
the subject. In August, 1941, he submitted to operation for a cure of a right indirect in- 
guinal hernia. Two wide, long pieces of fascia lata were remored from the right thigh for 
the repair. A third piece of normal fascia lata was rcmoreil for histologic study (which 
was described m Fig 1 in the preliminary report* on this subject). On Dec 5, 1943, this 
patient returned with a large indirect inguinal bemia on the opposite side. Operation for 
its care was performed two days later, and again liring fascia lata sutures were remored from 
the right thigh. The old skin scar was excised and the flap of skm, fat, and superficial fascia 
was carefully di*'ected back in one layer to expose below all the defect and regenerated 
fascia lata which had resulted following the previous operation of two years before. The 
following description was taken from the operative notes* 

Remembering that this patient had rather thin normal fascia lata origianlly, it was thought 
that the regenerated fascia lata appeared nearly as thick as did the former normal fascia lata 
The whole elLptieol ivea was filled in with a layer of regenerated fa«cia nt least three fourths 
as thick as normal fa<cia lata and not itaitc as white Crossly it did not eontnm visible 
longitudinal fibers, whereas they were plainly risible in the margins of tlie normal fascia lata 



FIff 5A — Arrows point to narrow normal fa«cla lata margins, tho wide Intervening material 
Is teceneratal fascia lata 

An incision was made longitudinally parallel with the long axis of the defect along the 
mesial edge of the normal fascia lata, taking 1 cm. of that edge for a distance of three and 
one half inches. A similar incision was made lo the external shelf. A transTer«e incision 
was made at the ends of these two parallel incisions connecting them and thus freeing a 
block of regenerated fascia with 1 «m of normal fascia lata attached to either side, the 
"bole of which was three and one half inches long and four inches wide. Tins regenerated 
fascia stripped off the muscle with the same ease as did the Bormal fascia lata. Grossly it had 
a Visible capsule or sheath on its internal and external surface*, of a glistening, grayish 
white color, winch was in direct continnity with that of the normal favcia lata on both sur 
ACCs. The external surface contained a few tag# of fat as did the normal fascia lata The 
inner surface had a few fine trabccolae and small blood vessels extending to the mu«cles as 
■d the normal fascia lata. Two long fascia strips three eighths inch wide were taken from 
the remaining part of the lateral shelf of nonnat fascia lata to repair the hernia (One 
a former naval ntedteal oSecr tn World War I, who is marine minded, saw 
lus specimen and remarked, "Now you have a specimen from shore to shore ") 

In Fig 34 fg shown the gross spenmen of regenerated fascia lota with a narrow rim 
0 norma! fascia lata on each side. The catting of this specimoa was ingenious and it was 
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cleTerJy raounted SO that the full width of the speeimfn cut transTOrsely was mounted in con 
tinuity on one large piece of gla®«, thus allowing miero«eopic study of the specimen from one 
end to the other. In Fig. 5B arc shown the normal fa«cia lata margin of one side of this 
huge specimen with its tliree layers of fibers and the beginning of the regenerated fascia on 
the right comprised of its two usual layer*, namely the inner and outer. In Fig 5C is shown 
the continuation of the«e two layers for three and one half inches until the other margin of 
normal fascia lata is reached with its three Injcrs on the right (Fig 5D) 





Fif 8D— The three Ujert of normal fascia lata margin In right h 


1. Regenerated fascia lata contains two layers, on inner transverse and an 
outer transverse layer. These two layers ate in continuity with, and are 
direct extensions of, their corresponding layers of normal fascia lata which 
extend across the defect regardless of its sue Occasionally the transverse fibers 
do not run exactly at right angles to the longitudinal fibers During an operative 
procedure when the fascia lata is dissected out, if one will obsene carefully, the 
transverse layers ivill sometimes be seen to run somewhat obliquely to the long 
axis of the thigli. But the direction of the longitudinal fibers is constant. 

2. It is never necessary to suture layers of fascia lata across the defect from 
which a transplant has been taken, or to make any effort to repair by one way or 
another the defect to prevent herniation Herniation will be prevented by the 
newly formed regenerated fascia 

3. The more active is an individual, the more dense and better developed will 
be the regenerated fascia lata. 

4. Regenerated fascia lata of six months to one year of age will be of 
sufficient density and tensile strength to be used successfully in certain surgical 
procedures in which, ordinarily, normal fascia lata is desired but lacking. 

5. At first thought this work might appear to substantiate the work of 
Gratz* that fascia will develop anywhere in tte body from muscle where fascia 
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h needed. In c\ery instanee of this work it is shown that the resenerated 
fascia layers are direct extensions across the defect of those corresponding byers 
of adjacent normal fascia Jala Bnl the notieeahle prominence of the thickness 
and density of the inner layer over that of the outer layer strongly suggests 
the importance of the proximity of maselc to the .success of the fascia regenera- 
tion. 

Ttie Buthor I* ursli-ful to Dr C«r> V. XSeller. Ctiftlrman of the Dep.nrtmcnt of rathology 
of the t'nivrrelty nf ailrhlBnn for his iierBoiUkl alletitlon to the eultlng of the blocks of these 
sm-rlniens anil to Ml«a 1 1] n thvine of hia 1st pnrtmenc for the mount Ins an 1 Anal pieparatlon 


BDTRI'NCES 

1 RegoD^ralion, Pfolimioary Report, SiTorsr 11: SH 56D, 


a Patrh Transplant in Repair of Ilemii, 


1 Foshee. J r Fn- 

ion. 

2 roller, Fredcrik A.: rersonat eommumcatioa. 
a Smith, Ferns N. Personal eorntnumcatioii. 

4. Singleton, A O , and htehouscer, O. W'.s F»»ei 

fiurg , tlrnee A Obsf 80 2IV2il, 1913. 

5 Kleinechmull. tsperimentalle UBtersnehnngen CWf den histnlogiirhen t-'mbao oer 
frcic IsebeRsfaehiRheU ilersflbeo onter HeraarieBbunc tier vilalen Foerbung, Arch, 
f klia Chif 101: 033 933. 1914. ^ 

a Grata, ('. SI . lliomechanieal 8la4ie* of Fibroin Tissue* Applied to Ia»ciil Purgerp, 
Arch Sure 31: 4C1-405, 193J. 



ACUTE SUPPURATWE PHLEBITIS COMPLICATED BY SEPTICEMIA 


Harold Neuhof, 3f.D., and Gabriel P. Selet, 3f D , New York, N. Y. 
(From the Svrgical Serxiee and the Dfpanmmt of Laboratanes, Ihe 3/ounf Sinn» Bonpitat) 

A S A CONSEQUENCE of the extraordinary results winch are so often 
obtainable in the trcatroent of septicemia by the use of penicillin and of the 
sulfonamide drugs at this time there is an inevitable tendency to pay little or 
belated attention to lesions amenable to surgical relief Among the latter is sup- 
purative phlebitis of venous trunks It may, therefore, be timely to present a 
study of this lesion based on ninefj--fhree eases, the preponderance of u-hich 
are certified instances The importance of suppurative phlebitis as the feeding 
focus for septicemia was shown in its occurrence in one-fifth of 400 nnsclectcd 
cases of pyogenic sepsis * The extremely high mortality of unrecognized or un- 
treated suppurative plilebilis which existed under such eireumstances iras an 
obvious challenge to diagnosis and therapy Some mfluenee on the mortality rate 
by operatUe treatment of suppurative phlebitis was demonstrable* in the period 
before, os well as m the earlier phases of s|>eeific ehomotherapy Tlie question 
remains as to the role of surgery in the present pliase of (herapj by sulfonamide 
drugs and more particularly by penicillin For itscMilnalion, more difficult than 
before, a full knowleilge is required of the pathology, b.ietonologj, and clinical 
manifestations of suppurative phlebitis when complicated by septicemia 

It should bo stated at once that the pntbology of acute phlebitis uncom* 
plicated by sepsis may bo identical with that fonml in phlebitis from which 
septicemia is derived Cases lacking all or many of the leatures of septicemia 
arc not under consideration in this instance There is also omitted on unusual 
hut important group of eases of bland thronilwsis eharactcriml by chills and 
fever amenable to cure by lenous ligation with or witboiil thrombus extraction 
(to be reported clscwlicrc) The nmcty-flme eases will be analyzed aecording 
to etiology and patbogeiicsis, clinical palhoUigj, bactenolngy, topography, ding- 
nosw, opcrafiic indications, and tn-atment 

ITIOIAIGI 

In the gn’at majority of cases tlierc was demonstrable a suppuratne or 
acute (often pliJcgmoiious) fo<*ns m the imnieiJiafe reewn ot the 

large \eiious trunk iihich was the scat of phleliitis It was a reasonable assump- 
tion that such foci (freipientli siippiirati\c limjihadenitis) wore the sites from 
which the phKbitU was dcrnc«l Thi-se fori of infection were in turn derived 
from some more rpm<ne<l soiircf of entry of infection into the liody. Thus, a 
typical sequence of events was infection of n finger, Ijmphangitis of the arm, 
subpectoral suppurative Ijinphadenilis, suppurative thromliosis of the axillnrj* 
'em, and septicemia There arc, ot course, many instanecs in which such a 
elcan-cut sequrneo of events is not apparent bnj ^onie rvnlenre of the etioJoirie 
ixlation diip was to l>e found in almost all the euw-s in our senes It may l>c 
t'c«lT»d for rnbllcathm. July SO. IM«. 
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^cll to restate that we are concerned solely with phlebitis of substantia] verous 
trunks. Phlebitis of vciioik radicles and often of small veins can be regarded 
as a part of tlic picture of any siippuratirc or phlcgnionous lesion virtually any- 
ivbere in the body, is not recognizable as such clinically, and is not here under 
consideration 

The cases in our series are unsclcelcd and are listed as they occurred in a 
general hospital As a result there is a considerable variety of venous trunks 
which are msohed The sites of snppurativc foci from which main trunk 
phlebitis was domed also varicil Imt can be placed in four groups (Table I). 

Siiecial attention should I>c called to a group of sis cases in which suppura- 
tive phlebitis and .sepsis followed either a cut-down intravenous infusion or 
repeated or prolonged intm\enAus infusion at a single site. It may be agreed 
that most of these patients wore seriously ill and presumably prone to develop in- 
fection from an onlinarily trh'ial soiirrc. Umsever, the infection is preventable 
b) asoiding prolonged intravenous therapy at any one site. If the latter is un- 
avoidable. tbe prophylactic ndmitiistmlion of sulfonamide drugs or penicillin is 
warranted In anj event, the danger of septicemia from prolonged intravenous 
therapy at a single site slioub! Iw acknowle<lgcd and combated. 


Tablc I Mrrs or s«rprnuTive Kori I'lou Wuuti Main TzVMt pnLCsms Was Pzwtw 


(n «oti pnrt< ehictir of extremum ac><l oock 
)o rcgina b.v the portftl eystcoi 

Olitic 

Mivclhncous 


Another small but important group of eases, three in number, were those 
of phlebitis related to infections of long Imnes Drainage of the abscess 
soft parts and of the l>one in these cavs dhl not influence the unfavorable clinical 
course inasmuch as suppurative pblebitb of substantial venous trunks was 
present in these cases. They are noted here because of the etiology an 
pathogenesis of the phlebitis 

In our series the etiology and pathogenesis was well illustrated by the ap* 
pendieal cases, six in numl>er. In sequence to ociite appendicitis there was a 
mesenteriolar abscess and phlebitis of the appendical veins which extended m o 
the terminal branches of the ileocolic vein. From this area could be trace 
phlebitis of the superior mesenteric veins extending into the portal The lurf er 
sequence was liver abscesses, occasional phlebitis of the hepatic vein, and 
of the cases phlebitis of the inferior vena cava, abscesses of the 
monary vein pblebitb with metastatic abscisses in the distribution of the sys e 
circulation. _ . ^ 

Thus, the ctiologj' of septicemia in all the cases of phlebitis of 
trunks, ninety-three in number, was the phlebitis The corollary was a 
could not be achieved unless the infected area of the vein was elimma e 
There was no demonstrable etiology for the suppurative pUebitis, 
an abscess in the soft parts, in only two of our cases. In both of these e 
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and iliac veins were involved. Since all the other cases presented a more or less 
obvious etiology cither during life or at autopsj% these two exceptions arc worthy 
of some discussion It would lead too far afield to discuss the subject of bland 
venous thrombosis (phlebothrombosis) m the lower extremities but wc may 
state here that occasional eases presumed to l)c in this category proved to be 
cases of septic phlebitis Wo shall report elscwlwrc that cultures of thrombi 
proved to be positive for pathogenic oi^anisms in some of the cases of apparently 
bland thrombophlebitis Finally, wc hare had the opportunity to follow the 
course in one ease from bland thrombosis into extensive suppurative phlebitis of 
the popliteal and femoral vein It will be notwl that our only two cases of un- 
known etiology A\ere femoral vein suppurative thrombosis In tlic absence of 
other evidence we assumed that they represented the conversion from bland 
thrombosis of the lower extremities with that obscure ctiologj' which charac- 
terizes other cases of venous thrombosis of the lower extremities. 

CLINICAL PVTtlOLOCV OK btlTUBVTIVE I’lILEniTIS 

An analysis was made of the reports on the infected veins filed in the De- 
partment of Laboratories with special lefcrciiee to surgical implications The 
specimens were obtained at operation or at autopsy. Obviously m the case of the 
former only limited study wa.s possible In ibc scries of nmcty-tbrce cases only 
three without specimens were included They were clearly cases of suppurative 
phlebitis, clinically and at operation. 

It can be assumed that phlebitb of sulistantial venous trunks is derived 
from extension from smaller branches or from immediately adjacent suppuration 
However, the pathway of the extension can be demonstrated only rarely. The 
gross pathology of acute iniections of venous trunks is varied IVe believe the 
lesions can be grouped into four characteristic macroscopic forms as follow's: 

1 The thrombophlebitie A lustreless more or less thick-walled vein is ex- 
panded about its contained, often palpable, thrombus The lesion usually is well 
circumscribed with a visible demarcation fiom adjacent normal vein The length 
of the area of suppurative thrombophlebitis ranges from one-half inch to several 
inches or more In the ease of portal vein phlebitis the contents may be 
gangrenous and foul-smelling debns. However, the appearance in any case may 
be altered as the result of chemotherapy or penicillin. Thus, in a recent case of 
suppurative thrombophlebitis of the portal vein, the wall of the vein was con- 
siderably thickened nnd the contents were some fluid pus and firm, fleshy, 
thrombotic material 

2. The phlegmonous The wall of the vein is grayish, hemorrhagic or 
necrotic, and is infiltrated A visible thrombus may not be present. The lesion 
usually has an ill-defined limit 

3. The pyophlehitic. The wall of the vein usually shows only slight evidence 
of inflammation and at times .so bttle that the discovery of pus within it is un- 
expected. The limits are ill-defincd. lii addition to fluid pus, small bits of 
thrombotic material may be found witliin the lumen. 

4 The periphlebitic The venous trunk is more or less embedded in inflam- 
laatory tissue. The wall of the vein is thickened, for the most part lustreless, 
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and may or may not contain a palpable thrombus Usually it Is difficult to 
determine if the change in Ibe rein represents the alteration in the surface of 
any structure m contact with an inflammatorj' process or a phlebitis with or 
without thrombus involrinff all the coats of the vein. 

The microscopic examination does not match the foregoing gross features. 
Although there arc many variations in the picture, two main varieties can he 
described into which the eases can he grouped: 

3 Acute suppuratii'c phlebitis or sappunitive thromhophfebifis; S4 per 
cent of the eases 

2 Acute phlebitis, eiidophlehitis, periphlebitis; 1C per cent of the eases 
With appropriate stains, bacteria can be discerned in vai^'ing numbers 
m the thrombi or in the walls of the Infoctwl veins Indeed, the absence of 
bacteria should cast grave donbt in any given case as to septicemia haring been 
derived from an infected venous fnmfc submitted to microscopic esamination. 

An anals sis of our eases reveals extensive spread of suppurative phlebitis 
w hieh usually takes plaee toward the later stages of the infection and as found at 
mitopsy In some of the patients operated upon relatively early in the stage of 
soplicemia (or in a few instances in the preseptic .stage) the suppuratite phlebitis 
was sharply limited Apparently the area of infection in the tein spreads 
rapxDv in the middle and hater .stages of the disease On the basis of a few 
olisersations it maj be state<l that in the ease of portal \ein phlebitis the lesion 
may bo extensive csen in the earlj stages of septicemia 

A 8tHd,v svas made of the relationship, if any, between tlie fJTies and extent 
of the palhologj* in the vein and elmleal manifestations. In general no direct 
relationship could be diseemed. Although it can be said that the classical or 
t> 7 »ieal picture of septicemia was most often seen in suppurative thrombi 
phlebitis rurtbermoro the blood culture featurcs—pcaitivc or negative blood 
culture, number of microorpatusms, variety of bacteria — bore no apparent rela- 
tionship to the extent or severity of the phlebitie process 

Some aspects of the pathology are worthy of special mention because of 
their surgical implications There were two eases in svliich the source o 
infection was atljacent to the axillary rein which, howeser, was bj-passed or 
skipped, the subclas-iau \cin being the seat of the phrebitic process. Perhaps 
the fulminating and rapidly fatal course in both cases was related to the unusua 
pathway of extension. In a case of suppurative pylephlebitis derived 
appendicitis, the superior mesenterfe rein was by-passed Tbns, the possi ty 
that plilebitia may skip a substantial or main venous trunk to be present a a 
more central and larger trunk must be borne in mind in order to avoid over oo 
ing the lesion at an operation. 

Phlebitis of a main venous trunk apparently derived from a 
infection may also occur. There was one striking instance in whic ® 
renal vein was involved following a phlebitis of the right renal vein comp 5 
a carbuncle of the kidney This case also illustrated the fact alreadj ® , 

to that severe phlebitis without thrombosis can occur and that the sur a 
the vein may not reveal a marked change in appearance. 
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When a branch close to a venous trunk is involved by phlebitis, extension 
to the parent vein can be regarded as virtually inevitable unless an operation is 
performed at an early stage of the infection and terminates the branch phlebitis 
There was one case of branch vein suppnrative thrombophlebitis in our series 
in which the inflammatorj’ process seemed to terminate just short of the axillarj’ 
vein. The gross appearance of the axillary vein was normal in this case. Since 
excision of the infected branch vein also resulted m cure and the vein at the 
site of section close to the axillary vein sras normal, it is assumed that the 
phlebitis had not extended into the axillary vein 

nACTERlOLOOY IN RCLATIONSHIP TO PROGNOSIS 

The great preponderance of our cases antedates the period of chemo- 
therapy and penicillin. The scries should, therefore, be useful for comparative 
purposes Blood cultures were taken in eighty-six of the ninety-three cases and 
were positive in fifty-four (Table II). The microorganisms found in the latter 
arc grouped in Tabic III. The bacteria other than streptococci, and stap]l^lococci 
included Bacillus coli, FriedUnder’s bactUus, Streptococcus vtnclaus and cntcro- 
cocaus. Anaerobic bacteria were recovered m four instances and tbero '^erc 
three cases in which two microorganisms were present m tlio blood stream 


Taiub II. ASA1.Y6IS or TIIC Rtsem or lltxwa Ciintcrs iv 8() CASEb, liELATiovgiiip to 
MOK tALVtT 



LUMBdtOr 

■KVctrtnniHi 


mono CULTl RES 

CASES 

fEATlIS 


t'oniivo 

54 


ubs 

Negative (portal vein phlebiiia 

J2 



in 7 ol theeel 




Evldoneo o( lertlcemla at autopsy In all fatal caeca 

of both sroupa 


Table III. Micbooeoakisjis is- FirrT Fot-n Positive Plood Clltlrb Cises 



MUiunii Or 

NUiiiirit or 

OnOAKlSVi 


evSES 

DEATHS 

hlrcptocoecus hcmolytK-os (beta) 
fitapaylococcua aureus 


.'4 

13 

]U 

12 

Otlier niicrooreani«m» 





The group ol .seientten cases of portal vein phlebitis in nhich blood cultures 
were taken provides some spcci.il features Tlio lilood culture was positive in 
ten of these cases. This high percentage is not in keeping with commonly 
held concepts wliich inajnfnin that filtcrage bj' tlic liicr commonly presents 
general systemic invasion by the infecting organism U is also maintained that 
a phlebitis of tlic hepatic 'cin should 1 h 5 postulated in cases of pylephlebitis in 
which the blood cultures arc posiliie hut hepatic vein pblebitis w.as not found at 
post-mortem examination in a niimticr of our cases 

Negative blood cultures in pjlephlcliitis niny be m tlic s.iinc el.iss with nega- 
tive blood cultures in suppurative phlebitis m systemic venous trunks The 
latter, in the pnssence of evidence of septicemia (clinicall.v or at autopsy), can- 
not W aecouuted for in an offliand manner Indeeil, there upjicars to be a 
vhool whieh I)elie\es and leaches that septicemia cannot 1>c rcgnnlcil to exist in 



feCRGERY 


tho absence of a positive euUnre. Thus, in the field of pWcbilts of the 
lateral sums tliere arc those who Ifolieve that the diagnosis cannot be regarded 
ns cstabhslicd or nl any rate that MtrRiral inters enlion is not indicated until a 
positne M(«i<l nillurc is ohlamwl It is. of coarse, fair to assume that if sufficient 
cultures are taken nt frcfiuent cnoiii'h intrrs'als nucruorganusms would foued 
in the hliKiil stnam in all cases. Table II is, therefore, of important clinical 
siffiufieaiice heeaiisc it reseats the high proportion of negative blood cultures 
taken in the stainhird manner and with gooil technique in prosed eases of 
phlebitis complicnled by s. ptiremb It ean Iw added that the mortality of this 
croup would have Ix^cn higher if Mime of the patients had not licen cored by 
"IKTalion If filtration In the User does not explain negative blood cultures 
in siippiiratne pjli ph1fl»ili"«, what csplaiiation ean be officreil for negatiw 
liloDil culture in Mippurativo phMiilis of systemic venous trimLsI It appears to 
us to ix- logie.il to assume that the saric ly of plililiills neeoiints for the presence 
or nliMuee of hnetcrin in the bloixl \Ve Ix'liese that the type of phlebitis char- 
netenrtsl iiv more or ii'^s obturating thtomb«»«is or !>>' "fleshy” and firmly ad- 
herent Ihniiuhi is the form or one of the forms in which blood cultun.'s arc likely 
to l« «>t( rile It also apjiears rvasonable to Ik'Uc'c that blcwxl cultures are more 
prone to Iw jHisitUc when the vein whieli is the seat of phlebitis is in a direct line 
with the fliiw of the liloix] stream rather than in an rddy or in a situation in 
which the venous I'ttvMirv is high rather than low. In general, tho nearer the 
heart the more definitive the suction action on the venous tnink, which Is the 
aent of thromlxiMs, cud the more one would anticipate n positive blood culture 
A study was made in onler to leani if there were any correlation between 
the severity and extent of the phlebitis and the blood culture results No cor- 
relation was found to csist Thus, blood eulliirrs were negative in not a few 
instances of the severest fonos of suppurative Ibromlxiphlebitis. There was 
also no relationship lictwecn the nuinlier of colonies in cases of positive blo^ 
cultuc« and the cxtciU of Uic lesion or the prognosis. .Vs shown for septicemia 
in general,' there is to lx* noted in septicemia derived from suppurative phlebitis 
of venous tninks that fulminating cases may have few colonies and cases pursu- 
ing a relatively bland coiirM* may have many or even innumerable colonies. 


All analysis of the sitea at wliieh suppurative phlebitis was located in the 
iiincty-tbrcc cases shows that r great many arc reaililj* accessible surgically 
Tinii IV. AecEssmiE Vcors Tewks Ivtoww *r f.iTPni.vTnE riiLroi-ns iv 43 Casts 


Other teini of upper extremity 

Vein* of lower extreimly 

InteranI jiiguhr rein 

Other reiDS of neck 

tVirinl vein 

Iliae rein 

Oiurmn vela 

Other veiBs 
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and that the continuity of none of the \enoi« tnmks (uitli the possible excep- 
tion of the portal %ci?i) was essential to life t)mittinK tlic groups of lateral 
sinus and portal \oin phlebitis, the readily ncecasiblc \cins, situated chiefly on 
the surface of llio body, are listwl in Table IV. The largo proportion of cases 
in A\h\ch relatively simple surgical procedures can anl in the solution of the 
problem of sci)ticcmia tints iK'comes apparent 

luxoNOMs -«i*nt\Tivr IMIU STIONs 

A diagnn^is or presumptive diagnosis of suppuratiie phlebitis of a venoas 
trunk as the cause of ^epticcmla tan be made in most instances, chiefly on in- 
direct cvidctice. Iloucvcr, the diagnosis usually cannot be cnfcrlatncd in the 
ahscnce of a dctcmiinablc .sniirec of iiifeetioii It is. therefore, of interest to 
note that a defuutc source existed m eighty-three ot the miicty-three cases 
(Table V). Usually the inflammatory mass or aliscess was in the region of. or 
more often in juxtaposition to. Ibe infecloil venotts trunk (scicn-eigbtbs of the 
eases). 


T*DLe V. CUMCU. rC-lTlTlCS rotSTtO TO AS Tilt fiOlUCE IS KlOIITV TllREE CASES 



The general clinical manifestations arc those of septicemia and as such arc 
not disimclitc of phlebitis as the source An analysis of the manifestations has 
already been made’’ • but was repealed for this senes of cases. The classical 
febrile course uas present in only one-half of the eases and chills occurred in 
only tno-thirds of the cases The blood culture was positive in fi\ e-eigliths of 
the cases 

From the foregoing it appears that tlic diagnosis of suppurative phlebitis of 
a substantial venous trunk should be entertained m the presence of septicemia 
uhen a likely etiology exists and the inflammatorj’ or suppurative focus is situ- 
ated ia the neighborhood of, or in immediate proximity to, such a venous trunk. 
IVe maintain that under certain circumstances to be set forth, surgical exposure 
for diagnosis and, in the presence of phlehitis, excision of the infected vein 
are warranted. In this connection the frequently made diagnosis of complicating 
bacterial endocarditis should be referred to since that lesion forbids surgical 
intervention because of its futility under such, circumstances. We would empha- 
size the fact that the diagnosis cannot be made on the presence of heart murmurs 
sud positive blood cultures, or even peteehiae which may be of bacterial or non- 
bacterial origin. In any event the margin of error in the diagnosis of bacterial 
endocarditis is great and if an operation is indicated it should not be withheld 
unless the diagnosis of endocardial invasion is virt ually certain. 




INDICATIONS FOR OPE3HTTOX FOR SUPPUBVTITE PHLEBITIS 
In the period before sulfonamide and penicillin Jherapj- the indicstloos 
for operation were both precise and urgent in our opinion. The requirement iras 
to eradicate if possible, and at the earliest moment, the area of the infected vein 
from which septicemia was derived. Indeed, the best results were obtained, as 
might hare been anticipated, by operations performed in what may be called 
the preseptic phase or at any rate before sepsis was fully established. The in- 
dications now are profoundly influenced by sulfonamide and penicillin therapy 
since many cases will not require operation because cure is achieved by such 
therapy. Operation now is indicated only in those cases in which cure is not 
achieved This does not refer to the drainage of an abscess or the eradication 
of a suppurative focus from which the phlebitis is derived because the indica- 
tions for such drainage or surgical eradication remain unchanged. Concerning 
the phlebitis, however, tlic evidence is clear that healing will result so often that 
sulfonamide, and more particularly penicillin, treatment can be referred to as 
specific therapy in most cases The important point today in the treatment of 
suppurative phlebitis which has produced sepfreem/a is to identify in good time 
the patients Mho do not respond to that therapy and to operate on the vein 
under such circumstances Much closer clinical obscriation is required in order 
to determine the progress of the case Blood coltnrcs may become negative 
during the spread of a suppurative phlebitis Indeed, the evalnation of the 
clinical state during either penicillin or sulfonamide therapy requires an ap- 
proach which comprLses a considerable modification of previous thinking. A 
lack of apiircciation of the extension of suppurative phlebitis may lead to the 
omission of, or too long-delayed, surgical inters'cntion 

On the other hand, partial effects of sulfonamide and penicillin therapy 
warrant a more deliberate attitude toward surgical intenention than existed 
in the past Thus, a delay in operation in a recent case, to which reference will 
be made, appeared to be justified. In another ease operation was seriously 
entertained but further treatment with penicillin resulted in cure. 

CONTR IISDIC \nOVS TO OPEHITIOV 

The question of general contraindication to operatiie treatment of sup- 
purative phlebitis of large venous trunks warrants some discussion. The factor 
of bacterial endocarditis has been taken up. Otherwise the only general con- 
traindieation to be conceded is an evident hopelessness of a case because o i^ 
advanced stage The argument that operation is not indicated unless the diag- 
nosis of phlebitis is certain and not presumptive would result in the exdusion o 
most of the cases which might be amenable to surgical relief and the me usio 
chiefly of cases too far advanced for surgical cure. There is the imp ca ion 
that a definitive operation for known phlebitis can be justified, but t a ® 
exploration of a venous trunk in the midst of an inflammatory area is me 
some, may lead to untoward results, and is unwarranted. It appears to 
precise, nontraumatic surgical dissection will not open significant areas o 
tion and we have not noted ill effects in a number of instances or nega iv 
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plorations for suspected phlebitis. In any event an appreciation of the little 
which might be lost compared Avith what might be gained in the treatment of 
an otherwise probably fatal condition should counterbalance that argument. A 
general contraindication to radical operation (excision) of the large venous 
trunks of the extremities rests on the assumption that considerable edema would 
follow. In the first place the primary assumption is false because edema is due 
to lymphatic blockage and not to the occlusion of a vein. Thus, many cases of 
ligation of the femoral vein for bland thrombosis in the lower extremities are not 
followed by edema. Second, excision of veniis trunks may or may not be fol- 
lowed by edema, depending on the subsequent adequacy or inadequacy of 
lymphatic flow*'*’ One of ns has reported’^’ a scries of cases of excision of the 
axiWarj' ■vein in radical operation for cancer of the breast m which edema of the 
arm did not result in the majority of instances Third, the periphlebitis associ- 
ated 'wilb most cases of suppurative phlebitis could undoubtedly be the cause of 
edema from Ijunphatic obstruction in not a few cases if recovery without opera- 
tion should in fact occur 

Concerning surgical intervention on the jKirtal vein it can be said that life 
la compatible with its occlusion unless closure is too abruptly Induced in the 
normal vein because a collateral circulation can and docs form rapidly* Col- 
lateral circulation can be assumed to exist by the lime operation Is considered 
because the lesion of the portal vein usually is a more or less occluding thrombo- 
phlebitis, ■which has led to the opening of collateral hepalopetal vessels Thus, 
ligation or drainage or a comhmatiou of both performed on the portal vein can- 
not bo regarded as contraindicated in pylephlebitis on the basis of the danger 
of death resulting from the procedure 

OPERATIVE TBF.lTSlENT— E-XCtSION OP \FNOUS TRUNK 

It is impossible to ascertain if there is an accepted method of surgical 
treatment of suppurative phlebitis because of the virtual absence of any liter- 
ature on the subject. Indeed, excluding operations on the lateral sinus and the 
ovarian vein it is only from pcisonal communications that one can learn that 
any form of surgery for suppurative phlebitis has been attempted in the pres- 
ence of septicemia One of us has advocated’ * the pnnciplc of excision of the 
infected vein ns the logical method of treatment but is unaware of the acceptance 
of that method Ligation of the vein proximal to the site of phlebitis has been 
recommended but we believe this to be inade<tuate because the infection (and 
suppurative phlebitis) is not prevented from extending through collateral 
branches, and the suppurative focus is pemutted to remain in place to spread 
locally at will. In the otologic field, when* excision is not feasible, a compromise 
procedure consisting of unroofing the infwteil lateral sinus (with or without 
ligation of the jugular) often Ims vicldwl satisfactory results Simple proximal 
ligation may produce results which were unobtainable lieforc because of sulfon- 
amide or penicillin therapy This does not seem likely to us, however, ns op- 
eration will probably be indicated liceausc (1) the suppurative phlebitis does not 
respond to that treatment at which time excision, whenever fe.xsible, is indicated 
or (2) the septicemia is controlled but the pldcbilic arc.a is converted into a 
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.1 'vV''^^"''^ . Under these circumsUnees drainage mav be indicafM 

dramage'^mun «^e>sion is a fonnidaWe procedgre Oofj- 

n„l,!°,™ TllTf M '"'' "1'“" “'■ “PP'”'- ’'PrtlP o' 

tn .Z I n " ■' ‘ ■ ” ’■” P»‘ oni th,ym 

Z r "PP '«'PP; ‘" ”PP oPi«i«n. Perhaps the most importanl p*. 
ciple IS not fo \k satisfied with the drainage of a collection of pus in the neigV 
(lorhocKl of an neeessiWe senoas tnink srhen llic dinieal picture points stronch 
to septicemia The first principle then is the cTposuro of the vein in question 
by precise surgical dissection at or in the area of infection The exposure should 
be lilieral bm should cstctid through normal planes onlv enough to reveal a 
normal portion of the suspected vein Ti,e dissection of the vein is then eon- 
tinned through the area of infection, the rein often Jwng embedded in inBam- 
The next principle is perseverance in the dissection 
0 ic vein throughout most or all of the area in which it Ls enbodded with 
aeverance of intenrning structures (muscles, etc ) if nccessan-, Onlr by means 
of such a dissection nil] limited IhromlKiphlehitb ©r phlebitis with relatively 
insignificant external alteration lie diseemed. Complete dissection of the vein 
info normal areas at Iwth ends and complete cxebion whenever possible com- 
prises tlie third principle. Only by complete exposure can the limits of phlebitis 
be identified and thronilwsis iniolring hranehes of tie parent trtinfr eared for. 
Complete excision should be carried out whenever feasible regardless of the size 
Or importance of the venous trunk — for example, exeUion of the subclavian 
into the innominate vein — i>ecnuse timely eradication of the lesion will cure the 
septic state 


BR5cr.Ts OF ormvmx TutHTJir-vr 

Operative treatment of some sort was employed in forty-three cases (lateral 
sinus cases an? omitted) in which suppurative phlebitis of accessible veins ex- 
isted .Ml ca.ses arc included whether or not operation was performed on the 
infected vein In Table VI is revealed the significant fact that operations limited 
to drainage of the suppurative focus from which the phlebitis was derived were 
never followed by recovery. The contrast between the futility of drainage with- 
out surgical treatment directed towanl elimination of the phlebitic focus and the 
results of combining Ijofh, pnrtsevlajiy when adequate excision of the vein was 
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performed, also is apparent in the table Tliis conclusion today would probably 
hold only for eases in which the infection in the vein was not amenable to drug 
therapy Tlie twenty eases of phlebitis of the sigmoid sinus are omitted because 
their analjsis requires considerations related only to the otologic field. It is 
interesting to note, however, that good results were obtained in this field in 
which the management of the problem of phlebitis is much more difTicuIt than 
in general surgical fields and that radical excision whicli at least at times can 
be carried out elsewhere cannot be performed safely on the lateral sinus. 

With cmpliasis on the fact that this study is based solely on phlebitis of 
major venous trunks v\e report the results of therapy by sulfonamides in our 
series of cases despite surprisingly poor results (Table VII) The number 
of cases is not large and better results might be anticipated in a larger or per- 
haps more representative series All eases in which sulfonamides were not ad- 
ministered in adequate dosage arc excluded The apparent lack of any sig- 
nificant relationship between the blood culture findings and the results will be 
noted. 


Tahli Vlt. TuE isrocEvcE or SetroN.wuDt Turavrv iv FouarerN CASes or Pulctitis or 
Maim Vivocs Troxks Compucateo bt Septicemia 















The results of excision in rclationship'to the blood culture and pathology of 
the infected vein can now be tabulated (Table VIII) Here again the series 
is not large and different results might be obtainable in a larger and more rep- 
resentative scries or one in which excision had been carried out more promptly 
than was possible or deemed advisable in fins senes The table also shows that 
there is slight relationship of the pathology or the findings on blood culture to 
the results which were achieved The prognosis of suppurative phlebitis of main 
venous trunks complicated by septicemia appears to be related largely if not 
solely to the duration of clinical manifestations at the time of operation and to 
the accessibility of the infected vein and feasibility of adequate surgical treat- 
ment. 

Befercnee has been made to the profound influence penicillin has Iiad on 
the problem of sepsis producing phlebitis Up to the present time we have seen 


Table VIn. Pathology akd Buiod Culture iv BEuvnovsnir to tub Eesult 



CASES 

RECOVERIES 

DEITIIS 

Positive blood culture 

Suppurattve phlebitis 

4 

2 

2 

Negative blood cultures 

Periphlebitis 

3 

3 


Suppurative phlebitis 

6 

6 


No speeimeu 


1 


niood culture uot awaited before operatura. 
Po'toperative culture negative 

Suppurative phlebitis 

2 
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no instances in which care has not been achieTed when the infection is amenable 
to penicillin therapy. Penicillin has proved to be far more effective than the 
sulfonamides and the foregoing statistics (Table VII) would almost certainly 
have been far better had the patients been treated with penicillin. It is, how- 
ever, apparent that, as in the case of the sulfonamides, there will be cases of 
failure or partial results by penicillin therapy, in which operation on the vein 
will be indicated In a recent ease of pylephlebitis (not in this series) sulfonam- 
ide therapy was employed over a long period of time. There was improvement 
in the clinical course (and negative blood culture) despite the known presence 
of suppurative hepatic foci Finally, operation was performed on the portal 
vein consisting of drainage of pus from the lumen Parallel evperiences with 
parallel operative indications and procedures in the ease of penicillin can be 
anticipated 

SUMMARY AND CONCLUSTONS 

1 In the prepenieillin period, snppnratire phlebitis was a common cause 
of fatal septicemia; m the present period it is often in an abortive form be- 
cause of pcniciUm therapy Suppurative phlebitis remains the common cause 
of septicemia 

2 The diagnosis of suppurative phlebitis producing septicemia often must 

be made on indirect evidence : an inflanunatoiy focus (present in scven-eightbs 
of the cases), chills (in two-thirds of the cases), and positive blood culture (in 
five-eighths of the cases). _ 

3. Drainage of the suppurative focus wiU not sufiice unless there is added 
thereto adequate excision of the main involved venous trunk. The combination 
of these procedures resulted in cure in 87.5 per cent of cases. 

4 In the penicillin (and sulfonamide) era, fewer cases will be encountcrw 
in which surgical considerations will arise In penicillin-resistant cases or in 
cases of partial results, the same principles of surgical treatment which baie 
been laid down should be applied 
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Tin: AMIUJI-ATOUV TllKATMKXT OF PlILniUTIS. 
TIinOMHOl’IIMiniTIS. AXI) TlinoMHoSIS WITH 
COMIMIHRSION llANDAOns 
Orro SIrMK, Ml), Ne% Youk, N Y 

T IU:ATM1:NT of ncuio nn»I clmmir |»hloliitw with iintsiirc linntlftKC^ 
been \er} MiPrcssfiil nn<l Ii:w I»c*-n m use in iicarlj nil ruroju-an counlriM 
for two (Icoailos 

Coniproviion baixlazcs hn\c lnfh iwimmcmlwl 1»% nianj atitlinrs for the 
treatment of throniltoMs anil the prevention of piilinonarv emlHilwm Ca-stlc- 
man, from niUoi«y stiidie*!. Iiai found the Miurec of piilmonarj emhnlism in 
he in the deep Neins of the lejrs m npprovimalcly 9r» per cent of the casts 

Lately compros.sion handatres hnvc l>een u-^ctl in this cotintrs' prophylnc- 
tically. Oehsner stated. “There is onlv one treatment for pulmonarv- embolism 
and it is prophjlaxis A freal deal can lie aceomplishcd by prcventinfc the 
clot orijtinally. ns the authors liavc emphasized. It is my belief that every 
patient past 4o jears of aec who has to l>c operated on should have his extrem* 
itics wrapped from his toes to his prom lieforc he goes to the opcrafmp room. 
This wrapiiinp is maintnuied durinp Ins postoperative ]>criod until ho is able 
to move his exlromilics aetively Ilarlv ambulation has uniloubtcdly done a 
preat deal to cut down the inetdenee of |H»stoperativc tlirombosis " 

Pcriplioral jihlchitis Is located chiefly in the leps, Itceauso the mechanism 
of the venous circiilation favors infection of the reins of the Icps To moot 
the problems involved in tlie treatment of pcnphonil phlebitis we must have 
a clear conception of the factors which force the venous blood to flow back 
to the heart. 

Besides the coiitnietioii of the left ventricle, the vis a tergo, and the 
negative pressure within the chest wliieli sucks the venous blood into the thor.ax, 
the ma-ssaging cfTcct of the skeletal muscles is of utmost importance. The 
pressure of the contracting muscles on the veins pushes the blood to the heart 
because tbc valves of the veins permit movement of the blood only in this 
direction and prevent its backflow to the tissues The muscles, therefore, act 
as suKsidiaiy pumjis which aid materially the flow of the venous blood, espe- 
cially during muscular exercise 

The cfTect of muscular exercise on the venous flow can be demonstrated 
easily in bloodletting from the vein in the elbow. Tlie blood flows more freely 
when the patient opens and closes his fist, thus exercising the muscles of the 
forearm. Each contraction of these muscles exerts a pressure on the under- 
lying veins and increases the flow of venous blood to the opening of the needle. 

But in spite of increased muscular contraction of the forearm muscles 
much pressure cnergj- is lost into the empty ^ace. I was able to demonstrate 
how a materially increased venous flow can be achieved by application of elastic 

UecelTed tor publication, July 22 ISMS. 
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bandaircs around the foifarm. After the landascs are firmly (naturally 
rotitripetally ) applied, all the procure cnerjry can lx; concentrated on the 
deep ^ein3 

If there M Insullicicnl aethity of the skeletal muscles of the Icfs. as in 
persons nlio stand much during their uorkinc Iioun, or who do little walking, 
a %enous consesiion develops in the Jess and creates a locvs minorii rfsiifeitti'« 
to infeetion. 

If is well to note that Krogh has pointed out that a relatively small 
elevation of senotis pressure must eatise fluid to aeciimulafc in the tissue spaces. 
An example of this is that the erect human being is constantly near to edema. 

Then, when the veins have become mfcctcvl, the venous congestion becomes 
piermanont and more I'ronouncwl The inflammatory swelling of the inner 
coat of the vcuis and the formation of hlood clots dccTcase the diaToeter of 
the veins A permanent phleboslenosH develAj>s which deerc.TSCS the capacity 
of the vnns to carry a Tionn.al volume of blood from the tissnes to the heart, 
thus proiliiein? a permanent venous eonffcstion in the affected area which 
weakens the tissues to such an extent that they cannot overcome the mfection. 

The tis.siio in an nre.i of rcnoiu congestion is affected hy rclanlation of 
the circulation which resiilis in aecumnl.*itinn of earbon dioxide, oecumiilatioa 
of melalwlitrs. and st.sgn3nt anoxia 

When the capillarv' walls ore expoNcd to oxygen lack, in the frog even 
for ns short a time os three minutes, they are damaged and become permeable 
to protein 

Impairmctit of venouv drainage Increases venous pre^utc which results 
in increased tmnsud.ition into the tissue spaces Increased pressure in tissue 
spaces creates pain hy compressing nerve tissue. 

Tlic loi-al effect of stagnant anoxia Is often responsible for necrosis and 
ulcer formation in a congested area. 

Allergic reactions, according to Kiiep|>cr. are especially severe in a con- 
gested area with retanled eireulation The interaction between antigen and 
antiliody is dependent on the time factor. In a congested tissue, therefore, 
we find allergic reactions of the skin in the form of congestive dcrm.ntitis and 
congestive eczema 

As the Tcnotw congestion is the pnneipal factor which prevents the do- 
nation of the mfection from the xrins, the customary method of treating 
phlebitis is useless, hcKause it does not attack the venous congestion. Removal 
of the venous congestion is the “conditio sine <fna non” for a cure of periphera 
phlebitis In the customary treatment of phlebitis the patient is confined to 
lied for a long pcrio<l of time with the leg fixed in an elevated position. All 
that can bo neeomplishcd by the rest cure is a temporary improvement, but 
never a cure Unless the venous congestion in the legs Ls removed, a cure 
impossible _ _ . 

For this reason the anticoagulant therapy, with heparin and dicumaro. 
and the ligation therapy have not been very successful in the treatment o 
thromboses and in the prevention of crobollsm. 
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In treating pWebitis of the two purpose must be achieved at the 
same time. One is to cure the phlebitis by removing the venous congestion. 
The other is to pre%ent the detachment of a blood clot. Both purposes are 
achieved by the use of pressure bandages. 

It ^vas the merit of H. Fischer to have originated the ambulatory pressure 
treatment of phlebitis. Fischer observed that in the treatment of leg ulcers 
inflamed superficial \eins healed remarkably fast under compression bandages. 
This obsen’ation encouraged him to treat also the inflammation of deep veins 
with compression bandages. 

Fischer’s method was devised with the aim of eliminating embolism and 
progressing thrombosis By applying a strong and even pressure around the 
leg to a point above the inflamed vein, he succeeded in compressing the dilated 
veins, thereby restoring function of the valves and normal circulation. The 
pressure also promotes the absorption of existing tiirombi and prevents their 
detachment from the walls of the veins The restoration of the circulation 
prevents formation of new thrombi and removes the swelling. Fischer empha- 
sized that the action of the pressure bandage is increased manifold by walking, 
because the contraction of the muscles empties the veins (that have been com- 
pressed sufficiently by the bandage to restore the function of the valves) in 
the direction of the heart, thereby promoting circulation 

A former pupil of Fischer, I developed in 1930 a modification and simpli- 
fication of the original Fischer treatment In the treatment of acute and 
chronic phlebitis of the legs I used successfully for fifteen years the elastic 
combination bandage I saw not a single ease of embolism in a very largo 
number of phlebitis cases The combination bandage consists of a 4-iDeh wide, 
moist, medicated, viscous, nonsetUng, tine-gelatine type bandage (Centura 
bandage) and a 3-inch wide, elastic, adhesive pressure bandage (Pressoplast 
bandage). The elastic adhesive bandage is used for compression and grip. 
It has a soft, nonfiay edge 

For diagnosis and treatment the patient lies on a flat table 

The diagnosis of phlebitis and thrombophlebitis of the deep veins of the 
leg is made by deep palpation with relaxed muscles. Ochsner stated that the 
veins in thrombophlebitis and phlebothrombosis arc tender and sensitive to 
pressure. Ilealtliy normal veins (for example, dorsal hand veins) can stand 
much pressure without anj pain. It is always necessary to examine both legs, 
as we deal in most cases with a horseshoe phlebitis Phlebography is not with- 
out danger and not as accurate as the diagnosis by deep palpation. 

The technique of the combination bandage a as follows; After protecting 
ankle and knee, the physician covers the leg loosely with a contura bandage. 
Then, over the contura bandage, he applies a three-inch wide pressoplast band- 

with strong, but nonconstricting, pressure. 

The combination of the medicated contura bandage and the clastic presso- 
plast bandage provides an clastic compression which Ls adaptable to the func- 
tion of the muscles and joints The moist, viscous, antiphlogistic contura 
bandage does not become stiff like Unna’s paste bandage, and it moves freely 
"uth the muscles The medication in the contura bandage prevents irritation 



of the skin so often seen after the direct application of the elastic adhesive 
bandages, and jt makes a comfortable treatment, even of long duration, pos- 
sible Also, the change of the bandage is easr, as the coatura bandage does 
not stick to the hair of the leg. Therefore, shaving of the leg is not necessary. 

The application, of the combioatioa bandage (contura plus prcssoplasl) 
incorporates all the advantages of Unna’s paste bandage and the elastic 
adhesive bandage without their disadvantages The conttira bandage remains 
wet and pliable under the pressoplast bandage. The soothing antiphlt^lic 
medication of the contura bandage protects the skin and facilitates the re- 
moval of the bandage. 

In treating the legs below the knee, the bandage is started directly behind 
the toes and is wound up to the knee. The bandages are wrapped around the 
leg in the direction of the heart. They must cover the foot, heel, and calf. 
Onlv the toes remain free 

In treating the thigh, the bandage starts with strong pressure as high as 
possible near the Poupart's ligament and is wrapped around the thigh in the 
direction of the loiee to a point directly above the knee. In order to prevent 
detachment and passage of a thrombus, it is necessary to apply several layers 
of pressopla.st bandage with maximal pressure at the upper (proximal) end 
of the thigh 

The knee remains, as a rule, free. If it is necessary to bandage the knee, 
the technique is the same as previously described After the popliteal space 
has been well padded with cotton, the contura bandage is applied loosely, and 
then the pressoplast bandage is applied under ‘'optimal” pressure. 

The pressure mi«t be even and the tension of the bandage must be con- 
siderable A loosely applied bandage tails to relieve symptoms In the presso- 
plast bandage the combination of the particular adhesive spread with the re- 
markable stretch and regain properties of the cloth makes it possible to pro- 
vide the exact degree of compression and grip. 

If the correct pressure has been applied, the patient will feel a wlief of 
pain immediately If the pressure is loo strong, the patient will complain about 
severe pain almost immediately after the bandage has been applied. He can 
bear excessiv e pressure for only a few minutes If the bandage is loo loose, the 
pain which the patient felt before application of the bandage will not stop 
Then more pressure must be applied. 

In almost all cases of phlebitis of the legs it is necessarj- to apply the bM 
age not only to the lower part of the kg, but ala» to the thigh, even if there 
are no apparent signs of phlebitis m the thigh Careful exanunation by cep 
palpation at the middle of the thigh will disclose in almost all eases an into- 
mation of the deep femoral vein. It is obvious that the inflanunalory 
of the femoral endothelium interferes with the drainage of the venous 
and produces congestion m the lower log. 

It need hard!) be mentioned that this method can be applied only ^ 
of phlebitis where the thrombosis does not invoke the large vessels o e 
abdomen. 
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The Fi'sclicr treatment is eontraiiulicatod in the \crj* rare eases of puru- 
lent thrombosis. 

After npplieatiou of the bamlaKc the iKiticnt is told to walk ns much ns 
possible, at least three miles daily, and to avoid standini;. 

Muscular contractions duriiiR xralkin;? pe.snlt m the elToct of positive pres- 
sure. Muscular relaxation durinp walking protltiees negative pressure. The 
alternate contraction and relaxation of the muscles erc.itc a difference in pres- 
sure which is the deciding factor for the promotion and nccclcrntion of circula- 
tion in all blood vessels. 

The bandage is changed at first cver> tiunt day, and later twice weekly. 
The swelling deerea.scs rapidly nnder the Imiidagc. especially the often enor- 
mous edema found in acute phlebitis In these eases the handage must be re- 
newed as soon ns U becomes loose, if necessary daily for the first dajs It can- 
not bo stressed enough that the Iwndages must alwa's fit snuglv and tightly. 
If this rule is not obsenod. defaebment of a thnnnhus wifli subseiiucnt pul- 
monarj’ embolism may result 

Pain disappears as n nilo immediately on application of the bandage, or 
at least decreases considerably There is pnntkally no danger of embolism 
if the bandage is applied witii stidieient pressure and up to a point above the 
thrombus. 

The modified Fischer treatment with the contura and prcssoplnst band- 
ages is effective in acute, ohronic, and latent phlebitis, and in their complica- 
tions, namely, phlcbitic ulcer and pldebitic ce 2 em.n It also is effective m most 
cases of varicose ulcer and varicose eczema, because varicosity is mostly com- 
plicated by a latent phlebitis In the deep veins, and the pressuro bandage will 
remove the congestion in the legs 

In treating ulcers and eczemas of the leg with the modified Fischer treat- 
ment, the ulcer or eczema w cov'crcd first with a suitable ointment (cod liver 
oil) and a piece of gauze Then the contura and prcssoplast bandages are ap- 
plied as described previously. 

The results with the ambulatory pressure treatment, based on Fischer’s 
principles, have been confirmed l)>’ Wright and many other authors 

H. Fischer reported in 1924 that he had treated 2,400 patients with phle- 
bitis without a single embolism 

E. Fischer, the son of the originator of the treatment, treated 2,000 pa- 
tients with phlebitis and thrombophlebitis without a single case of embolism. 

Eichcnlaub reported in 1931 that ho had treated several hundred patients 
with thrombophlebitis with the Fischer method without a single case of em- 
bolism. 


Stotzer treated over 1,000 patients with phlebitis with compression band- 
ages and did not have a single case of embolism 

Leun reported in 1941 that in the Gynecological and Obstetrical Clinic of 
the University of Giessen, after the systematic prophylactic application of pres- 
sure bandages (in 1933), 6,033 maternity patients were delivered without a 
single fatal case of embolism, and that 7,034 gamccologie patients w’erc operated 
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upon with only twenty-two (3.1 per thousand} deaths from embolism, repre- 
senting a (lecrca.se of o(er 50 per cent of the mortality rate from mbolism as 
compared with the period liefore the prophylactic treatment with pressure band- 
ages was introduced. 

Krctzschmar reported in a lecture on phlebitis at a meeting of the Roily, 
wood Academy of Medicine in 1930 that during the past nineteen jears he 
treated a large number of phlebitis patients in accordance with Fischer’s direc- 
tions without one fatal i>vsue and without one case of emliolic pneumonia. 

nichcniatih stressed the following adrantages of (lie Fischer treatment: 
shorter hospitalization, no neces.sity of rest in lied, prompt relief of pain, shorter 
duration of disiibility, a\oidanec of the complications seen in cases of thrombosis 
which ha\e liccn healed by rest in bed, such as blood nnd Ijmph congestion, 
ulcerated legs, inflamniatorj changes of the joints, flabbiness of all the muscles 
and ligaments lie further mentioned It as useful in I'reventing thromboses if 
used lieforc delncry and operations, or also directly afterward He stated that 
the compression restores the fiinetion of the \al\es of the veins, increases the 
compression and suction effect of the contraelioas nnd relaxations of the mns- 
cles in motion, and induces and Increase^ the circulation. 

He stressed the necessity of early treatment in order to obtain good results 
The athantages of this treatment are. the patient Is eomi'letely cured (restitutio 
ad iniegrujn), and he can immediately lease the bod and walk around. Slight 
inercnscs in temperature due to the thrombosis arc no eonlraindieatioa. The 
compression must bo firm enough, then the pain is immediately relieved. If 
there was feser at the start of the treatment it will soon dis-ippear. If it is 
necessarj’ for the patient to stay in 1>ed because of another condition, active and 
pas.snc leg exercises are neecs.s.ir>* several limes daily, in order to prevent 
spreading of the thrombosis and also to effect a eiire which, however, will take 
more time to ciTeet than if the treatment is ambulatorj*. If the thrombosis has 
already spread into the abdominal cavit.v, the patient must at first stay strictly 
m bed with the legs elevated After a period of time which inrics indiiidually 
m cicrj’ case, a compression bandage can be applied to the abdomen in order 
to shorten the duration of the rest in bed. The ideal of all therapy, cifo, Mo, 
jHciinffe, is .also, and especially so, the ideal of pressure therapy. 

irohm.ann recommended the pressure bandage treatment of thrombophle- 
bitis \crj’ highly and believed in time everj' physician will use it. 

The fact that the venous congestion creates a locvs minorij resisfeniioe to 
infection in the veins of the legs makes it imperathe to prevent reinfection 
from sources of infection elsewhere in the Iwly while treating the periphera 
phlebitis loc.slly with pressure bandages. 

In my paper on “Latent I’hlebilLs as a Cause of Rheumatism” I stresse 
the importance of oral infections as a eansc of jugular phlebitis and periphera 
phlebitis. j tt u (h f 

It has been proved patJioIogieallr by Dietrich, Siegmund, and Ilan ^ 
acute infections spread from tonsils, teeth, and the pharynx to the ju® ^ 
veins by way of the small connecting veins, establishing a secondary focus in 
the jugular veins. 
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To cure phlebitis in the legs the physician must eliminate infectious foci 
in the mouth cavity, as infected (especially pulpless) teeth and infected ton- 
sils I pay special attention to infected tonsil stamps Since a great number 
of tonsillectomies are done incompletely, the physician should always think of 
this possibility. I had infected tonsil stumps removed m over 500 phlebitis 
patients This procedure shortened the treatment of phlebitis in each case 
considerably. 

In a paper on the eliminating function of the tonsils for dental infections, 
I explained liow removal of infected (especially pulplcss) teeth may clear up 
a coexisting tonsillitis 

After removal of the primary oral foci the secondary focus in the jugular 
veins disappears sometimes immediately without further treatment. The diag- 
nosis of jugular phlebitis is dependent on tenderness of the jugular veins 
On deep palpation sometimes an induration is felt by the palpating finger If 
the infection in the jugular veins persists, leech treatment has proved success- 
ful in removing the secondarj' focus. I have used this method nearly daily 
since 1937. 

In numerous papers I have emphasized tl.e importance of removing the 
primary oral foci of infection and the secondary focus in the jugular veins 
for the treatment of peripheral phlebitis. 

Removal of the primarj and secondarj' foci is also one of the surest meas- 
ures to prevent peripheral phlebitis Ochsner and DcBakey stated, “Infec- 
tions are contributory in the production of distant thromboses, because of the 
changes in the blood constituents resulting from destruction of tissue. For this 
reason, it is prophylaCtically desirable to remove all foci of infection whenever 
possible ” 

1 agree with Robinson, who stated, “Pulmonary embolism rarely occurs 
Unless some sort of phlebitis, usually phlcbothrombosis, exists The real pre- 
vention of embolism therefore resolves itself into prevention of phlebitis ’’ 

SUMMARY 

The successful treatment of peripheral phlebitis hinges on one factor 
mainly, the elimination of the venous congestion in the affected area. 

The venous congestion of the leg is eliminated by the ambulatory treatment. 

The ambulator}- treatment consists of the application of pressure to the 
leg with the combination bandage (contura plus pressoplast), and regular 
daily walking exercises 

The treatment cures the phlebitis in the leg by eliminating the venous 
congestion, thereby removing the locus mfnoris fcsistenfiae and making it pos- 
sible for the affected tissues to overcome the infection. 

The treatment practically prevents embolism. 

The treatment must bo supplemented by the removal of primarv* foci in 
the oral cavity and secondary foci in the jugular veins to prevent reinfection 
of the veins of the leg 
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MULTIPLE RETROGRADE SAPHENOUS VEIN IJGATION AND 
PIILEBECTOilY WITH AID OP SIALI.EABLE 
INTRAEUillNAL GUIDE 


Ai{Krr.r. M VArcnx, 31 D. lit, 

{From (he Department 0 / Surgery, Loyold I7Rtiertt(j( iSehoot of ITedictne an<t Ifercy ZTospitatj 

H igh saphenous vein ligation combined \ritli miiHiplc retrograde ligations 
and excision of segments of tlic scin is superior, m mj* experience, to high 
ligation plas retrograde injection of a sclerosing solution 

In this proecdurc locating the saphenous vein aliovc the knee is often difH- 
cult, espcciallj* in obese patients. To otcrcome this diflicnlty a malleable intra- 
lumin.'il guide, such as a flexible medium sized utenne proljc, is inserted into 
the lumen of tbe vein near the fossae osnlis area and passed dounuard The 
vein is easily located over the probe aliose the knee and can l>c readily dis- 
sected out. This procedure can he repeated down the course of the icin ahose 
and below tlie knee. This maneuver has aided in lein operations and it is 
ppesenterl here to other surgeons for their esaluation 

For 8c\cral years, high ligation was combined with retrograde injection 
of a sclerosing sulution It was ol»serso<l that patients who rrcem'd rolrogrmle 
injections were, for the first few davs. more uneomforlahle and disahlod tlian 
were those who had lication onlj This sias due to a chemical phlebitis wliieli 
in some insinnees was (]uiic sesorc It was observed furilier that man.v patients 
who cmisulled me two or wore vean after «i*eratwm elsewhere with retrograde 
injeelioii had large rceiirrcnt varicosities either aliove or l>elow the Knee or 
loth. Many times re-operation revcalixl tliat reeiirrenee was due to inatlequate 
*urcer>- at the first ojwration. I-argc mc<mnw tciit external or internal femoral 
ciit.nneous veins arising near the fossae ovnlis were found These h.sd not l>e»n 
ligalcsl previously and sul>setnienlly dilate*! In some insinnees the Mphenons 
had l)cei\ entirely overlooked, Invt a rather large extenvat or interna! ft moral 
cutaneous ligated, in the lielief that (he s.sphcnoiis vein was licing ligate*! The 
reason for recurrenee in these r.ases w.as obvious 

Another group of patients oljservtd were th*r,e who hatl Iteen ojMrated 
upon previously with imticulons ran* All the Ipranelus fnleruig the s-ajdienous 
®t tie foss.Tc ov.slts Inil l>een ligat*sl an*l Lmr to six mein s of ihe vnn li.nd Nvii 
distally. Up In 10 ee «>f a seter»*suig vdutjon hul Uxn mjeetnl into 
the disl.nl p.irt of the vein M.m.v of thiwe patKUits rrturmsl in (wo w.nrs or 
r.epp with rreurrenres Ixlow the knee an«l orr.a»i'>*!nH\ l••1h n!«>ve and l-'Iow 
the fj,. n^urreiire in these eav-s wis not dim to liiad'^pinte pirviims 

^urcfrj- hut. in my opinion, to in4omi>rtrnI e«»’nrinT(ir.iiiTig \rin« or re'“.vn.vl 
i^J’i'ifi of lie Ihmmhi following tie retr«*gra*le inj'-eti.oi ,.r i-w-.i'pK a c* -u 
l>*tionc.{UtK 

bill! anoil f-r gnoip of p.stiriits wire 1! wl •» j rt-** ni'sl ll r— v )»< s wjlh 
who h.nd previmis Iigalnm an<l hv r-'-nj.* t 
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sargeoDs in recognized clinics and hospitals. Recentlr one of these patients 
who had been operated npon fonr jears before, with recnrrence, was re-operate^ 
upon. The fossae ovalis area was re-explored and nothing found except a fibrous 
cord which represented the previous ligated and injected saphenous vem. This 
fibrosed vein extended about six inches below the fossae ovahs and then began 
to dilate and presented a varicosed vein both above and below the knee. A 
cross section of the vein in the thigh (Fig. 1) shore (Fig. 2) and below the 
knee (Fig.3) revealed that in the thigh the vein was almost coinpletelv fibro^, 
there being a verj" small lumen in its center (Fiu 1). .Vbore the knee one 
side of the vein showed evidence of prcA'ious thrombosis which was organized, 
hot was greatly dilated (Fig 2). Below the knee the vein was greatly dilated 
with evidence of previous thrombosis (Fig 3). The recurrence in these cases 
abo\e or below the knee was not due to inadequate surgers', bnt In my opini-m 
to a recanalizalion of the thrombus, possibly aided by incompetent rommonicai- 
inu and perforating veins. 



From these observations it was concluded that recurrences above and ow 
the knee were not always dne to inadequate surgery or collateral prohfe^io^ 
but to a recanalization of the thrombos^ vein which was possibly aided 1^ sn 
incompetent eommnnieating or perforating vein down the course of the ve^ 
Consequently, it was decided to attempt retrograde ligation with eseiiioa 
of segments of the vein both above and below the knee along with biah sap c- 
nous ligation rather than retrograde injection This I have been doing 
the past five years. 


VAVOnS: RETROGRADE SAPIJEXOUS VEIN UGATTO'; ANT) PHLEBECTOMT S53 
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The saphenous vein, many times, is more difficult to locale above the knee 
than in the femoral triangle (Scarpa) (Fig. i,A), especially in obese individ- 
uals To overcome this difficulty the idea was conceived of inserting a malleable 
intraluminal guide into the distal segment of the vein near the fossae ovalis 
(Fig. 4,C). A ligature is placed around the dUtal end and held tight to 
pro^ent the refluv of blood while the gnidc is being inserted (Fig. 4, C). The 
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guide follows the lumen of the vein and can easily be palpated through the 
subcutaneous tissue. An incision is made oAcr the guide in mid-thigh and the 
vein easily exposed and dissected out (Pig 5, A and li) The proximal end is 
doubly ligated (Fig. 5, C and 2>), a segment ^emo^ed, and the guide with- 
drawn. The distal end is clamped with a hemostat since the guide Avill be 
inserted into the distal end later (Fig. 8, A) 


Second incision , 



Slany times a coniinunicaling sem (Fig 5. ih is wilatetl and ligatcil. An 
ancun-sm mar Ik; found opj>os«te the entrance of an uieompetcnt communicating 
'■on (Fig. 7). Sometimes the guide enters one of these nneurjEms or a eom- 
nmnieating vein (Pig 7). This aids in Iwatuig a eommunicatins lein When 
the communicating vein is disserted out. the guide can bo pullol out a sliftrl 
diUanec and reiasorfed into the lumen of the s.iphrnou« after the rommiinieatin? 
'tin or anemysm has been isolated 
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The guide is vrithdrawn after the proximal ligation in mid-thigh has been 
completed The distal end of the saphenons in the femoral triangle is donblj- 
ligated, one ligature being transfixed (Fig. Cotton, Xo. 30 for tbe 

larger veins and Xo. 40 for the smaller vessels, is used throughout the opera 
tion, except for the slrrn where iatemipted dermal is tised. 

The lateral femoral cutaneous (Fig. 4,S and C) and medial femoral euta 
neons veins if present may be ligated and cut at this time if this was not done 
previous to inserting the intralnminal guide. Likewise the superficial external 


Distal end of vein . ^rst incisjoa ccot 

doubly transfixed and hga.fea 
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pudendal vein or veins, since usually there are more than one (Fig. 6, B), the 
superficial circumflex iliac (Fig. 6, B), and the superficial epigastric (Fig. 6, B) 
are ligated and cut. 

The saphenous vein is dissected at the fossae ovalis down to its entrance 
into the femoral. This dissection as well as all blood a essel dissections is facil- 
itated by using a small piece of umbilical tape roiled up and clamped to the 
end of a hemostat (Pig. 9) . It is then doubly ligated snug to the femoral vein, 
one ligature being transfixed and the segment of vein cut and remoAcd (Fig. 
6. C). 



T.— Dltyram thowing how guEiSe m*7 locate an aoeuryim or communicating vela. 

The fossae ovalis is closed with a purstsstring suture (Fig. C, D). The 
deep lajcr of the superficial fascia is approximated (Fig. 6,K) and the skin 
closed with interrupted dermal (Fig. 6,F). 

Next a return is made to the mid-thigh incision (Ftg. 8). The intraluminal 
PH'le is again inserted into the distal end of the vein, palpated above the knee, 
®^d the A'cin easily located, cxposctl, dissected out, and a segment remosed and 
lifrated (Fig. 8, .<1). .,tgain the guide is withdrasm and the distal end of the 
^>0 in the mid-thigh incision ligateil. The proximal end of the vein at the 
incision is ligated, but the dbtal end ebimped ns before. 

The guide is next inserted down the Acin from the knee incision to liclow 
the knee Achere the vein is again p.s1patcd over the guide, exposed, dissected 
ligated, and resected as before. This can be repented to near the termina- 
tion of the saphenous A-cin (Fig. 8, n). 
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The dilated Tcins seen below tiie fence when standing usually prove to be 
branches of the main rein The guide may enter this superficial communication 
but can be withdrawn a short distance, manipulated, and then enter the main 
vein which arises near the medial malleolus This has been demonstrated 
numerous times. 



Coniplele hgation atsecondincrsion. 


8 — Dlasra m ibowiitg {Ay IJ» gatdt beuigr inserted at 
distal end of the vein The vein la again i'^olated lust abow 
IntralumiD&l guide (S) Showing end result of retrograde llgatl 
below the knee 


and phlebeciomr above 


The malleable intraluminal gnide mj^ be used further by exposing and 
opening the saphenous vein above or bdow the knee and directing it upward. 
This maneuver aids in determining whether the saphenous was properly ligated 
previously at the fossae ovalts. If not, a religation and excision are indicated. 
It further aids in determining the ^est, if any, of the sclerosis. 

Longitudinal incisions, in my experience, heal better than transverse ones 
and give a better cosmetic result. So far none of the patients have complained 
of the resulting scar, -which in most instances is minimal and hardly visible 
after a few years. 



VAUGHN: RETROGRADE SAPHENOUS VEIN LIGATION AND PHLEBECTOIIY 859 


An elastic adhesive bandage or Tlnna’s boot, if a varicose ulcer is present, 
is applied from the toes to the knee. The patient is ambulatorj' two hours after 
operation. The stitches are removed m one week. The incisions usually heal 
by first intention and infection is rare. 

Recurrences may and do occur with this procedure but in my experience 
not as frequently as \Yhen retrograde injection is used If recurrences do occur 
it is by the formation of new collaterals rather tiian by organization of a 
thrombus alone. A thrombus will oi^anize more quickly and frequently than 
collaterals will form. If recurrences do occur they can be treated by injection 
of the collaterals when they appear or bj' further ligation 



Fie 9 — Pholo^aph »hc 
» hemo.uu Thlj provl.le* C 
IfT ipons** are used. This 


rlns piece of umMIleal tap* rolled up ar 
> fiause dissection without bulk which la 
Ills In dlwectlam oC \elna 


ichctl to thn end of 


Jlcriicctcrs* has wisely stated that jiaticnls who arc prone to dctelop 
vancosc veins should consult tlicir phjsician at regular intervals for inspection 
find injection of any new snricositics, just as tlicj should msu their dentist 
for inspection and care of their teeth 

This procedure is presented not as a curo-all for \arieos<* \ems, Imt n.s a 
Kfthod of procedure which Ikts helped m the surgical treatment of saricosc 
veins. The procedure is thought to bo surgical!} nnuml and it w hopetl that 
otbera may profit by this report 

««cn.**t»rs. H O : Surf. Gynrv * Ohst •! SSS^Sr.! I»IS 
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GRADED LEG EXERCISES 

Joseph K Nabat, M.D., and Arthur F. Cipolia, JI D., Chicago, III. 

U NTIL the problem of a successful therapy of pulmonary embolism has been 
solved, all efforts must be concentrated on its prevention. 

Collins’ tabulated the incidence of pulmonary embolism as reported in the 
literature during the preceding twenty-four >ears by fifteen authors. In 
316,060 eases the incidence was determined to be 0 52 per cent In 172,888 
operations of all tj-pcs performed at the Mayo Clinic* there were 343 fatal 
emboli, indicating an incidence of 0.2 per cent of 1 in 500 cases Pulmonary 
embolism accounted for 5 9 per cent of all postoperative deaths. A survey of 
large collective statistics by de Takats and Jesser* revealed a fairly steady 
incidence in large services, namely, from 0 1 to 0 2 per cent of all operations, 
2 per cent of all deaths, and 6 per cent of postoperative deaths Erskine and 
Shires* found that the mortality from pulmonarj' embolism after abdominal 
operations performed at the Chelsea Hospital for Women was 0 415 per cent or 
1 fatal embolism in 240 5 operations 

The frequency of pulmonary embolism in obstetrics is similar to that 
following surgery Nettleblad* reported 0 86 per cent of thrombosis and em 
holism in 50,000 deliveries 

It can be seen from the previously mentioned statistical data that the 
incidence of postoperative or post-partum pulmonary embolism is too small to 
warrant the routine employment of prophylactic measures This applies espe- 
cially to those which require supervision of the nursing personnel and thus 
consume their valuable time On the other hand, no effort should be spared 
to prevent occurrence of this tragedy in cases where such a complication may be 
espeeted. Patients vvith hypotension, cardiac diseases, varicosities of lower 
extremities, abdominal distention, obese individuals, patients over 50 years of 
2 ge, those with a past history of a peripheral vascular disease or blood dyscrasia 
iis well as those who are convalescing from an extensive or technically difficult 
pelvic laparotomy are prospective victims of a venous thromboembolic disease 
It is in this group of patients that the following prophylactic measures are in 
ofder: (1) leg exercises to prevent stagnation of the blood column, (2) no tight 
binders which form a mechanical obstruction to the venous backflow, (3) 
Trendelenburg position to facilitate the return of venous blood from the 
lower extremities by the effect of gravity,*’ • (4) avoidance of Fowler’s position 
which causes stasis in the lower legs because of their pendancy and the com- 
pression or kinking of the popliteal veins,* (5) encouragement of deep respira- 
tions essential for propulsion of blood, (6) early ambulation, (7) early adminis- 
tration of fluids to counteract dehydration with resulting hemoconcentration, 
(8) dietary regime* (low fat, low protein diet as the least conducive to thrombotic 
^^langes), (9) frequent change of position, (10) employment of dicumarol or 
_^parin in selected cases. 

for publlcaUon. July 1?. 194$ 
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The discussion of all these and other measures is bevond the scope of this 
paper. There is a general agreement that two measures deserve the greatest 
attention in the prophylaxis of pnlmonair embolism: (1) leg exercises and 
(2) use of heparin and dieumarol in selected cases. 

Staimation of venons blood is one of the most readily controllable factors 
m postoperative thrombosis. In view of the fact that the most common source 
of thromlwsis leadin? to cmliolism b the femoral vein and its tributaries, tie 
lower extremities are receixing the greatest attention in attempts to naintaLi 
the mascle tone and to promote the flow of venous Wood. For this purpose Pool’ 
susscste<l a set of active cvem«cx and early ambulation Various devices have 
been dcvelopc*! for active and pa<!sire crerei<es; rollers against which the patient 
IS instructetl to rub hb feet and legs,** rhythmically contracting air cushions 
strapped to the patient's legs.’* levers raising and lowering the patient’s 
limbs.” pcilaling apparatas." '* a deriee consisting of a stand which carries 
two pulless mih counterbalance weights.** oscillating bed.” an apparatus 
operaje<l b\ patient's hands.** 



The efficiency of postoperative exercises in prevention of pahsonaiy en* 
bolism b attested by Erskine and Shires* who reported that the incidence o 
fatal embolism after 8bd<»ninal operations was reduced by more than one- 
following introduction of postoperative exercises and massage. Shaw ^ 
Rickards” found fatal embolism to be five times more common in a 
where exercises are not included in the postoperative treatment as compared wi 

another institution where exercises are earned out as a routine. 

^Vhile the value of leg exercises has thus been established, certain 
vantages of the devices now in use must be mentioned: most of them are 


NARAT AND CrrOLDA : GRADED LEO EXERCISES 


and either take considerable space in the bed, interfering with the patient’s 
comfort, or protrude from the bed, blocking the free passage in the room ; pa- 
tients must be uncovered to perform the exercises, some devices are impractical 
or expensive or both; they arc time consuming because they require supervision; 
finally, they provide no facilities for ic^stration which is essential because pain, 
lack of interest, or lassitude caused by sedation may prevent the patient from 
faithfully cairj’ing out the prescribed order. 



Fie. 2 — SIcchanicAl draKlng ot l«e exerciser. 


To overcome such shortcoming, we developed a leg exerciser'’ which fs 
fclatively low in cost, has a simple construction, requires very little space, docs 
not require uncovering the patient, and registers the number of exercises. The 
apparatus consists essentially of a pulley which rotates Mhcne>er a cord placed 
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around it is pulled by the paUcnt's feet. A vertical rod attached to the pnlley 
trips the arm of a counting loaeihme. This device saves valuable lime of the 
nursing personnel because no supervision is required; a glance at the counting 
chamber shows whether the patient carried out the exercises as directed. 

In an attempt to simplify the device further and to make it still less ex- 
pensive and more sturdy, we devcltq>cd a new apparatus for calisthenic exer- 
cises of lower extremities. 

The main parts of the apparatus are a pulley and a vertical threaded rod 
mounted on a crossbar and attached to the foot of the bed 'rilh two hooks. The 
pulley is equipped with a cord whose ends are attached to the patient’s feet or 
ankles When the patient alternately flexes his knees, the pulley rotates, caus- 
ing the vertical shaft to rise. As the rod is marked with numerals, it is easy 
to check whether the patient performed the number of exercises prescribed. 


TECn.VIClL DETAILS 

A pulley (A) 3 inches in diameter with a inch hole carries a disk (B) 
U inch thick and inch in diameter. The disk is tapped with a Xo li-2S 
S. A Fi thread and is split in the vertical plane. The disk is attached to the 
top of the pulley with t«o screws A 14-2S S. A. E. threaded rod (C) rides the 
center of the threaded disk. The rod is ground inch on one side throughout 
Its entire length. The center of the pulley is equipped with a bushing (D) 
inch in diameter, with a Vt inch central hole; at the bottom end of the nppcf 
bushing there arc two ^ by inch prongs which fit a lower bashing (E) con- 
taining two spiral grooves to fit the prongs in the form of a ratchet. This 
ratchet allows the upper bushing to move in one direction only. The upper 
bushing is fixed to the pulley while the lower is attached to tie cross-bar (F) 
1 by 1 by 6 inches The lower bushing contains a hole through which an M2 
standard screw is inserted This screw rides the ground surface of the vertical 
rod. 

StnlMAKV 

A new apparatus for leg exorcises has a very simple construction, u ui- 
expensive, occupies practically do space, does not require uncovering the pa 
tient, and registers the number of exercises. 
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SUCCESSFUL PRIMARY REPAIR OF LACERATED STENSON’S DUCT 


Ralph E. Goodall, M.D., and Sarah E. Flanders, MD., Neu" York, N. Y. 

(From the Second [Cometi] Surokal Dtvinon. of Bellewe Eospttal) 

T he anatomic location of Stenson’s duct makes it subject to injury in deep 
wounds of the cheek. As failnre to repair the duct results in a salivary 
fistula with its distressing symptoms, it is imperative to attempt to rcapproxi* 
mate the divided ends at the time of initial debridement. Eight cases of pri- 
mary suture of Stenson’s duct have been recorded in the literature and the 
method used varied but slightly in each instance. Success of the procedure 
seems to have depended on the use of an inlying dowel firmly fixed in place 
at the time of early debridement and on the anatomic structure of the duct 
which makes it suitable for suture. It is our purpose, after a brief review of 
the anatomy, to report another case of primary suture of the parotid duct and 
to show the success of the procedure by accompanying pictures of the patient 
and sialograms taken six months following operation 

ANATOMY 

The parotid duct measures two and one-bolf inches in length Its surface 
anatomy corresponds to a line drawn across the face about one fingerbrendth 
below the zygoma running from the tragus to a point midway between the 
vermilion border of the upper lip and the ala of the nose In its course it 
erowes over the masseter muscle at (he anterior border of which it dips down 
into the substance of the upper part of the buccinator muscle, which it pierces, 
and then runs obliquely forward for o short distance between the buceinator 
muscle and the oral mucous membrane. The 0|>cnmg on the inner surface of the 
check is through an orifice opposite the second upper molar tooth. The wall of 
the duct is dense and of considerable lhickncs.s, consisting of an external fibrous 
coat containing contractile muscle filicis and an internal mucous coal lined with 
'■liort columnar epithelium 

CASK nrj'ORT 

M., ft SSj’curoId white mao, wss ■‘Jmillrd to tlcllcTue Hoipittil on Dee 31, ISil, 
with naltiplt Ufentions of tho (ac« anil haiw1«, baxiog hern atuQltc<l with a atiarp instni 
Bint about one hour prior to admission On phTaical naminatlon the patirnt was conscious 
with a stroDgljr alcoholic odor to tlio lirralh There waa a dorp laceration, 0 cm. in 
trofth, «*trnding obliquely from orer the ryj^ma at a point about 3 cm. anterior to the 
trsfua of the left esr almost to the midpoint of the bo<ly of the mandible. The buccal 
WBco** wtg Intact. He was nnable to more the left e«de of the face There was al«o a 
- r». laceration just over the Lateral inarpn of the left esebrow and a 7 cm Isceratinn at 
the base of the nose citcndinj; just BlMite the left eyebrow. A C cm. Laceration eitenlM 
•CIO** the hnuchies of the third to the fifth fingera of the left han 1 with ditmon of the tcn-lwii 
■ cte assaulting Inslrunimt had penetrated directly into the l*inT lulistance partly 
^rrneg Uis metacarpal heads. Jle had a fieaion deformity of the third to the fifth firgem 
a pre-eiisting Dupuytrcn'l contracture. A eimilar deformity ioTolr^l the fifih 
It'calTrf for mbilcatlon, Anc t. J»l« 

8CS 
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finger of the nght hand and there was a saperfietal laeeraticm of the right thxnh. The 
rest of the phrsical eaammation was within nonnal Jimjta wept lor aa oJJ upper n^t 

Two hours after admi«*;on a debridemnit and sntnre of the mnltiple beeiatioitj were 
performed under sodinm penlothal aae«Tbesia- AU wonnda were cneompUfated eieept for 
the one in front of the left ear where exploration rerealed complete djrision of Stenson's 
dact in the mai<etene portion and diriaion of three terminal branches of the f reiil 1^. 
The wound was cleanse.] with green soap and peroxide and irrigated with appronmateir 
6 L. of phrriologie saline solution orer a penol of twenty lainntes. AH dentalued iis«e 
eras remored The masseter aosele was sutured with t>00 plain eatgut .tn ariempt was 
made to approximate the serered ends of the faeid nerve branches bnt the small caliber 
of the nerves made accnrate approximation doabtfoL The proximal end of the sererol 



r\g 1 —Healed Ucersilon at su monUis. 

rig. X — Facial paraIrsU re^ulcins from dlruton of branches of facial nerre. 

Fig. I —Facta! paralrsls. 

duet was easily identified. The di<lal end was located by passing a small nreteral eathcter 
throngh the onflce in the month. When the catheter emerged in the laceration, it was 
passed into the proxucal segment of the duct. The two ends were then entnred over the 
catheter, nsmg interrupted sutures of fine black sQk. Primary elocure of the wound w« 
effected by approximation of snbeutaneons tissues with interrupted sutures of 000 plain 
catgut and of the skin edges srith xerfide mattress futures of black riHu The catheter was 
taped securely to the lower lip to hold it in place, and a dry sterile dre«sing was applied 
tenorrhaphy was performcl on the left band. 

Postoperatirely the patient was pren nothing by mouth, and oral hygiene was mam 
tamed by mouth care erery two hours. lie had a slight temperature elevation for four 
days, spiking to 103* F. on the fifth and riith days, with subsequent return to nonnaL On 
the fourth postoperative day there was slight ewelUcg over the left parotid gland. Tb* 
wound, however, was clean and the fkin tilka srere removed. There was slight reaction about 

fie onf CO of the duct in fie month. Xofiowof saliva was noted. The catheter was rmovoJ 

on the fifth postoperabve day. The patient was fed paxenlerally imtil the riith day when 
he wan placed on a fcH fluid diet Change to a soft diet on the «eventh postopersbw 
day was tolerated well by the pabenf, with no swelling or pain in the region of the W 
MTOtid gland, and a free Cow of saliva was noted from the rtotua of Stenson’s duet. Be- 
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cause of the left facial paralysis, the eye department performed a tarsorrhaphy on the 
twelfth postoperatire day. This was nnsuccessfol He was discharged from the hospital 
on the eighteenth postoperative day. He was eontacted six months later, at which time the 
pictures (Figs 1, 2, and 3) and the sialograms (Figs. 4 and 5) were taken. There was no 
fistula, no swelling, and no tenderness of the parotid gland, and the sialograms showed a 
normal pattern with no stenosis of the dvct 


Pig. 4. 



Fig 6. 


Pig. t . — Sialogram six months postoperative 
Pig 5. — Sialogram six months postoperative 


DISCISSION 

Even though the reported cases show a 'variance in the form of treatment, 
certain constant factors are found: Debridement and suture were carried out 
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passed through the duct as an inlying dowel, and silk was used to approximate 
the ends of the duct. Fixation of the dowel in place was accomplished by tap- 
ing to the loner lip. The patient had a satisfactory postoperative course. When 
seen six months later he had no symptoms referable to the parotid gland and 
a sialogram showed no abnormalities of the duct. 
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TIIK USE OF rENIClLLlN* IN* CONNECTION* WITH THE CRAFTING 
OF HONE INTO INreCTED DEFECTS IN THE SKULLS 
OF EXPERIMENTAL ANI5IAI>S 

IL J McI’orku'^ M 1) , Etiwis- Kerr, JI.D . Sistori> RoritrNrnta, 31 D, ixi> 
IlnxN Waruer, A.II, San FiuNn.'CO, Cvur. 

('FroB f*<- niri/i<^ of rTr*nKnt<a SiTgrry of »*/• r«.r^r».f> of Cahfon>a ar<J«nI 

I NI ECTED Ixvnp tlpfcctH were ]*ru<Iiiec«I in the skulU of divjs bv excising sez- 
tnciits of bone, cni>Iiins the tem|>oniI muscles, eontaminating the wounds with 
street <hrt. and clfBins; them with sutures (Fis. 1). After the acute phase of 
the infections sulrsidcil, chronic pmnulating wounds and sinuses rcmaineiL A 
coTLsiderahle numl>cr of trial exiwriments were j.erforTncd before suitable uni- 
form clmnue mfiNtcsl skull dcL-cts were pnwluct'd by thi* tnethocL Twenty 
doirs with wcll-estahlislusi infections wen* selected for the main experimenti 
B3etcrioK>gic euUures were made from the wounds and from the infected tissues 
reniotetl Jun.'ieaJJy. and f>enjc}IIin-vn«5tlrit.r studio were carried out. Ifl 
Table I arc liste<l the l<acteria ciilturetl from the infi'ctwl wounds of the twenty 
animals U-forv* the l>one craflins proceslurcs. 

After the chronic infections had U'eome well fstaljlished. the animals were 


stibjecteil to operations, at which itramsIatioRs. war, and sequestra were re* 
moseil. liono crafts plans! in the skull ileL'cts (and retaininl in position with 
fine steel wires plaeesl tliroush small dnll holcN), and the wounds cl(>ed in 
lajers with cotton sutures without slrainace (Fic. 2). In one-half of the 
animals cortical l«»ne crafts were U'C«l, and in the otliers cancellous bone was 
us«l for the grafts Ten animals (five cortical srafus and fue cancellous grafts) 
were Ill'll ns controls, ami tbe other ten (fi'c cortical and five cancellous prafu) 
were (ri'vu 100,000 units of penicillin daily for two dajs preoperatively and for 
twenty-one da.'a jiostoperativcl.v. IVnieillin was cisxn by intramuscular injec- 
tion at four-hour intcnals 

The soft tissue woiimLs of ei'cht of the ten animals treated with penicillin 
healeil without infection Trisial infections apjwansl in two of the pcnicillm- 
treateil animals, one of thoc dcvclopetl a hematoma infected with P . fidjoni; 
the other healed per primam, hut five wts^ks postopcrathcly developed a smal 
draining sinus, from which pcnicillin-sensitho orcanUms were cultured (this 
hcaM with adtlitional j>enicillin Ihenipji). The wounds of nine of the ten 
untrentetl control animals broke slown with acute gross infection ivithin t e 
first few postoperative days; the remaining control animal developed multiple 
suture hole nWesses and slight drainace from the anterior aspect of the in- 
cision. Sigas of illness from general sepsis were obviously present in all un 
treatcil control animals, they nppeartti thin and lethargic, and ate poorlj. - 


R«celv*J for rublleatlon. Aue l«. 1*18 
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of tlic ten pcnicillin-trentc*! niumnN were entirely free of signs of toxicity from 
sepsis, were alert and ncti\e, nml find good appetites. In Table II are sum- 
marired the manifestations of infeetion in these twenty experimental animals. 

One of the penicillin-treated animals died thirty nine days iiostojuTativcly, 
from causes beyond the control of the experimenters, but the other nine sur- 
vived witli vvcll-hcaled wounds for the remainder of the Mx-m«nth postoperative 
experimental period. In the control Rroiip the wounds of two of the animals 
suppurated for one to two months postojiemtively, those of seven animals sup- 




ecBontT 


Beta hemolytie Streptoeoeeai 
Alpha hemoiTtie Streptoeoecca 
Gamma Btreptocoectis 
Hemol^ic Slapky/locoetMt oureu* 
nenioiTtie Slaphyloetxau clbm 
KoaheoiotTUe Slapbyloc«cev$ aureiu 
KonhemolTtie Staphyloeoccvj elbut 
CloJtndia 
Elcherichia cof* 

.lerohncfer aerepnttt 
Baeitlm pyocyan^nt 
Protetu tilgari^ 

Diphtheroid bacilli 
Baeterciidea 


Table II 



purntcd for tno to throe months after o]>cnil)on, and the aound of one animal 
suppwTiilod for the entire six-month postoperative experimental period. 

X-ray c.vaminations of the bone-graftc*! areas were made at appropriate 
inten'als during the postoperative period. The x-ray ■views in the group ol 
animals treated with penicillin in the early postoperative period revealed sharply 
outbned grafts that remained unchanged in «Ue or position, and without an- 
denco of absorption of the grafted hone (except for one small area near a drill 
hole in one graft, nhieli prolwbly was caused by compression due to a tight xrire)- 
X-ray eridence of bony union between the graft and the situll appeared between 
the fifth and twentieth postoperative weeks in eight of the nine penicillin- 
trcate<l animals. The x-ray evidence o( Ixinc repair did not differ significantly 


Table III 






McronKtJ* rr jij-: jTsjntjjs* Avn roNr cfum tv tyiTCTn» tfKnj.s f7.1 


In the wrlifa! t»ul rancrllotn irrnfl*. Tl p s rnj in llip tinltratnl cnntrol 

animU IndiralM c\i<lpn<v’ nf in nifp otnl rilr-nurr nWinilmn of llip 

pnfti In eicht t>nl of tm nnimaU Iti i1ip»p riclil nmmnN. flic of tlic erafu 
ttcrc p.irtUUy or conn'lctrlj a1p*'rl»n|, ivq «rnp cxirtiilr«| ihrnu'.ih Ih** oj>cn 
Infcftcl nouijiK nnd one rrmfliJm! In I'l'cc ttilhoijt nltnrhmm!, n 
truin. In Uic other t«n onilroj Bnim'ili, one x rni rMrI<-nrc of npparent 
viahililr ami l>ony nnioii t•ftw^<•n craft nml »h«ll. tlic other ha-l x my nlclrncc 
of dfcrratol njrc nn<l deinitj fn'tn aloori’Hon. I'ot Iftcr rrcainr*! ita normal 
density ami ftl*o drxrlojx^l * raj i>lcn< of wnloji l<j«rrn tnn siije^ of the 
craft and the (•hull defrcl In TahJp Ml nrr »iimfmrir«l ll.c x mj Andintri In 
thw cmtip of nine j*enlei1Iin irratM and im ornitml Atnmak 



l™Dl«trun« lltuflrallns metho-l for rrnnval of «l»»u<-» mil plnclne prafti Into 

the ahull «irfecl« (arrptle oursical technique «as uaed). 


The nineteen experimental animals (nine penicillin-treated and ten un- 
treated control animals) were sacrificed six months after the bone grafting 
operations. In nine penicillin-treated animals lun-sizcd liealthy viable bone 
Srefts were found in all eases, although in one graft n very small area beneath 
^'virc had been absorbed, confirming the x-ray findings in the same animal, 
ony union between the grafts and the margins of the skull defects was present 
eight of the nine penicillin-treated animals. In five of the animals this union 
present on all four sides, in one animal union had occurred on three sides. 
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AHniALS 

SEXSITITE 

EESISTIST 

Beta hemolytic Streptococcus 




Alpha hensolytift Streptococcus 




Gamma Streptococcus 




Ilemolrtie Staphylococout aurrus 




Hemolytic staphylococcus othue 




Nonhemolytie SlaphyJocooeou aurtvs 

3 



Konhemolytic StaphylocoDoua oTbut 




Cloatrijia 




Esehenchia colt 




Jtroiaeter aerogenet 

3 

0 

3 

BactUas pt/ocyancui 


0 

1 

Profcttj Vttleorif 




DiphtheToid bacilb 


0 

7 

Bacteroidea 

2 

— 

— 

Table ir 


IfEAUVC > 

OP SOFT TISSV* 

wouxns 

ILL-JESS 

wmiocT 

TSmiL 

esoss 

raoic SEPSIS 

INPECnO'C 

rfFECTtOV 

rfPKTtOV 

PenleiUm treated 0 


2 

0 

ControU 10 

0 

1 

9 


purated for t\\o to three months after operation, ond the wound of one snlmal 
suppurated for the entire six-month postoperaihe experimental period. 

X-ray examinations of the bone-grafted areas were made at appropriate 
inter>’al9 during the postoperative period. The x-ray riesvs in the group of 
animals treated with penicillin in the early postoperative period revealed sharply 
outlined grafts that remained unchanged in size or position, and without evi- 
dence of absorption of the grafted bone (except for one small area near a drill 
hole in one graft, which probably was eau^ by compression due to a tight wire). 
X-ray evidence of bony union between the graft and the slrull appeared between 
the fifth and twentieth postoperative weeks in eight of the nine penicillin- 
treated animals Tlie x-ray evidence of bone repair did not differ significantly 
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I. Daiiin PfiTn^ Sll», (‘oi.r«nis. Ohio 

(From t^e DtparlPirnl «/ Ftuotttt Burgrry of the Ohto State UnireTiity} 

I NTRATHOUACIC turnon of ncurof^fiiic origin arc rare, records of 141 casc^ 
ha\ing been found by me m the literature Tiierc is no doubt that many 
more exist tlmn ha%c iKcn reiuwtwl heretofore, as e\idenred liy tiic ciiaractcr 
of the eases collected from sorious Armj Tliomcic SiirRcry Centers in the 
United States and rcporte<l hy Wades.* Unntitic rocntRcnograiiliic esnmination 
of the chest led to the detection of more tlian S'> per cent of the mediastinal 
tumors in his scries. These in many inslnnces presented no clinical mamfesta- 
tion-s. Of 100 patients nlio were ©iierntisl ui>oii for medin.stiiial tumors over 
a period of about three jears, 29 cases shonii] licniRn Ijpcs of neurogenic 
origin and each patient was treateil siieeessfully by surgieal extirpation of the 
tumor. 

Graham and his associates* calleil attention to the real danger of these 
mediastinal tumors so that now it is pmerally accepted that benijrn tumors of 
neurogenic origin, even though asymptomatic, should be rcmoicd to prcicnt 
malignant change which so often occuts in the untreated patients After 
malignant transformation has appeared, the prognosis often is hopeless and 
surgical intervention frcfiucntiy proses oumtnely incffcetiie 

At the present time, excision is relatively aimple in the usual ease of benign 
tumor and the mortality rale is minimal provided the refined principles of 
thoracic suiTjery, of pre- and postopemiue care, and of anesthesia arc followed. 
This procedure can bo carried out easily even by n genera! surgeon under proper 
conditions, provided he applies the principles of modem thoracic surgery. 

It has again been cmpliasizcd in my patient, as has so often occurred, that 
toentgenotberapy, which was given clscwhcic, prosed futile in on attempt to 
treat the tumor. 

CA.SE BU-ORT 

F. C. (IIoip. Ko. 4539S1), a white laborer Cl years of age, nas ailmitled to Unhersity 
So^ital, Jttoe 25, 1945. He bad timmsiat eymytaroa la Ibe cUcst con«i8tiag of milJ lalot 
suttent dyspnea and an occasional choking sensation particularly when in bed and lying 
oa the right side Four years prior to ailmission bo was belioMxl lo ha\e had heirt disease 
At that time electrocardiography and rorntgCBogmpliy of the cliett iiere made elscuhere. 
t^ese revealed what the cardiologist believed to bo CMdences of coronary heart disease as 
Well as an latmthoraeic tumor. Tlve patient naa then toU tlvat surgical intervention would 
he dangerous ami radiation therapy alone could bo considered in treatment of the tumor. 
Consequently, from July 17 to Aug. 2, IWl, the patient was given oicr the tumor anteriorly 
*iid posteriorly a total of 4,290 roentgen unite in aixteen divided daily doses following the 
technique of Coutard The tumor proved to be radioresistant and therapy was abandoned. 

he patient visited several pliysicians in the next four years wlio treated him expectantly 
^d without improvement. He became generally nervoua, auITerod insomnia, and lost about 
wenty pounds in body weight, principally due to worry about the tumor and his future. 
Received for publication. Aug 12, 1946. 
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I law Mm fint ia June, nt whirli time » roentcnni'Cnim (Pic- 1> re^'calod no 

arpreeiabte thangc Jn llie me or ili'tpe of the tumnr when fomjmreil lo the roentRenopnim 
(Fi;. 1, A) whirb waa oI>tnine<l in {‘rmr to the emirae of x rn> tlirnp^. 1 Bilriae'! 

that be liC ho«pi(*i1iteil. The reat of the Matorj’ «a« nut reniatlrnMi*. 

Pbjiieal examination liivIoNal a wrll nouriiheil anl well Jcirlofe I nliitc man who wai 
ia apparent |;oo>1 health. The thorax wait aatnmririeal anl it« rxiantiona r'fual The lunci 
were elear to percuMlon anJ auariillaiion. Ilreath wiiinJ* were nommi ihrouchoiit ami there 
were no r41e« The heart »n« nut rnlarcnl, it* eoifml* were of gurvl qiialiir, nml there were 
no tnurmun present. The remaimler of the examination »a« nUu negaiiie 



On adnuiaion the rod blood count wax -1,310,000, with tbe hemoglobin 13 3 Om. per cent. 
The white blood count wna 5,300, with the neutrophilca 63 per cent, Ijmphocytes 21 per cent, 
monocytes 7 per cent, and eosinophilea 0 per cent. The urinniyois wns negnttve The blood 
Matiini and Kahn reactions for syphilis were negatue The blood ureti nitrogen was 15 5 
“'C- pet cent, which aa normal Pbenoxulfonphthalein intrnsenowaly showed 40 per cent 
excretion during the firit hour and 20 per cent during the second hour, which are normal. 
An electrocardiogram rciealed left axis deriatioa, jdorring of the QH.S complexes, deep 
waves, prolonged lentncular conduction, abnormal ST intcnols, nml nbnomial T waves, 
avch are indicative of myocardial damage with a ventncuHr conduction defect. Skiagrams 
of the chest (Fig. 1) showed a sharply ciTctui«cnlied spherical mass located far posteriorly 
a the light mediastinum. It extended from the level of the sixth to the ninth ribs pos 
^riorly. It extended anteriorly to gust back of the bifurcation of the trachea (Fig 1, C). 
uadiographg of the spine and ribs were taken, but revealed no gross cliacges Tlicre were 
®o cord symptoms to suggest a dumbbell type of tiiinor. 


A. diagnosis of probable pnraavy benign tnmei of neurogenic origin was made and the 
patient was advised that excision bo performed in order to preclude and prevent malignant 
generation. One gram of sulfadiatine and 0 0 Gm. of sodium bicarbonate were ndnun- 
tered four times daily beginning June 25 PeniaUin was given intramuscularly in doses 
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of 12^00 units every three hoors beginnioc June 27 Adequate Amounts of vitamins C 
and K wre furnished. 

Under pcntothal sodium intmveDoasly for induetioo and endotracheal anesthesia using 
rytlocropane, ether, oxygen, and helium, 1 perfonne<l the o(vratioD on June 29, using the 
Qsual posterolateral npproneti through the bed of the ictentli rib From tho transverse 
processes outnard, 13 cm. of the seventh nb and 2 cm. of each of the sixth and eighth 
ribs ivere removed. A rctroplcural tumor easily felt m tlie costovertebral gutter. The 
pleural cavity wos then cntere<l end adequnto exposure was oblnincd by aid of a rib spreader. 
The tumor was scparnleil from the parietal pleurae by blnnt digital dissection. It nos tense, 
spherical, and eompletcly encapsulates!. Its pedicle was then visualised and excision was 
completed by u«e of multiple elitmps, sharp sli«seefion, ami edoqimfo hemostasis During 



F}g. S.-—rhatpm}erogTaph of oeuroflbromatous tissue 


removal the sympathetic chain and the seventh and eighth intercostal nerves appeared clo"ely 
associated with the mass. Five grams of enlfathlazole powder and 50,000 units of penicillin 
were applied in the thoracic cavity The chest wall was closed in layers without drainage, 
using intenupted sutures of fine black silk during gradnal re expansion of the right long. 
The inunediate postoperative condition was excellent A transfusion of 500 c c of whole 
hiood was given during operation. Becovery was nnevectful. The patient began to walk 
on the third day and left the University Hospital on Jnly 5, the seventh postoperative day. 
He has remained entirely well to date. There have been no dyspnea or choking spells. 
Nervousness has disappeared. He has regained normal weiglit. Radiograms at six months 
l”ig. 2) and at twelve months following operation revealed no abnormabties except for the 
excised segments of the sixth, seventh, and m^tk ribs. 
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The tumor (Vig. 3) ea remoT^I wetgheil CO Cm. It wu apherml, (mooth, ««n nieap- 
ruIatM, *nil tneniure>l 0 cm. io diameter. The cat eurlace (Fig. 4) bad a raricgatcd if- 
pearaocc *honinf; ama of ot I bemorrhagp, erst formation, aod yellow t!e*ue is a backgromd 
of firm (^myish tissue. Jlicroeeopic eiaminatioD rerealed wide variatioa in the appeiraue 
of Tnnous aerial aectiona. Itemorrhaip' and aanlhomnloija drg;rticnttion as well as de^era- 
tire cbasccs presumably due tn the x ray therapy were promiarnt. Iloaerer, qnaabtatirtly 
the most representatire tissue ii reproiluecd ia Fie 5, which is a neuroSbroma as ihowa by 
apoclal eilrcr etalnine. 

&U3IMART 

nocnlRcnothcropy elsewhere proved futile in the trentment of this medi- 
astinal neurtiffcnie tumor. However, stirfpienl extirpation four jean later was 
relatively ea.sy and proved eurathc. 

RiTfjsrscrs 

1. lllades, PrisD' Meiiisstlnal Tamers, Ann. P-jrg. 123: 740, lOiS. 

2 Kent, Kdward M , Illa<le', Prian, Valle, Aaibal tb, and (iraham, Erarts A.: lolrathoraetc 
Neurotjenie Tumors, J. Thoraeie Porjf 13: IIC, 1511. 



CURARE AND SHOCK: THE PRODUCTION OF HEMORRHAGE INTO 
THE UPPER INTESTINE OP THE DOG WITH LARGE 
DOSES OP CURARE 


Fr\nk Cozj:, M.D.,* Duluth, Mink., Ivan D Barokoksky, MD.,t and 
0^\■EN II. \\’axgensteen, 3I.D , Minneapolis, Mins. 

(Fr(m the Z)epart»i«n< ef Svrffery, Vniiemty of H%nnesota Medical School) 


C URARE and its alkaloids noAv are being employed to produce and improve 
skeletal muscular relaxation during anesthesia for various abdominal opera- 
tive procedures. In this laboratory recent imcstigations by one of us (F. C.) 
of the effects of \erj’ large doses of curare in dogs revealed an interesting find- 
ing: intense submucosal and mucosal congestion of the entire small and large 
intestine, with free bleeding into the intestinal tract.’ The stomachs of these 
animals did not appear to Imj congested Recently, it has been shown that 
histamine-provoked ulcer or erosion may be accelerated greatly m tlie expeti* 
mental animal by venous congestion * The objects of tins study were the deter- 
mination of the mechanism of the development of the intestinal congestion and 
Weeding, a more detailed examination of the pathologic changes produced by 
large doses of curare, and an c.xact knowledge of the effect of largo amounts 
of curare on blood pressure m the cxpeiimental animal. 

These experiments were performed on eighteen dogs Intocostrin, a prep- 
aration of curare, t was used throughout All injections were intravenous} the 
entire amount always was given at once, and rapidly. Doses ranged from 0 035 
to 1.333 c.c. of Intocostrin per pound of body weight 

Experiment 1 . — One Pavlov and two Ileidcnliain pouch dogs were used. 
They had been fasted previously for seventeen hours After fasting, samples 
were collected, the drug was injected, and specimens were taken Body weights 
ranged from 23 to 53 pounds, Intocostrin doses varied from 1 0 to 2.0 c.c. 
Drooping of the head due to cervical muscle relaxation was encountered in all 
cases, the animals being suspended in slings Intercostal muscle paralj-sis com- 
monly was seen. Cj’nnosis was present in two eases A total of three readings 
wa.s made on the Ilcidcnhain pouch dogs ami two on the Pavlov dog. VThile 
doing a fourth reading on one of the Ilcidcnhain pouch dogs, the animal died 
fwm rcspiraloiy paralysis. It was found that there was no stimulation of 
volume or of free hydrochloric acid in the gastric secretions in the Ilcidcnhain 
or Pavlov pouch dogs 

Experiment 2 . — In two dogs, 10 c.c. of Intocostrin were i)ourcd into the 
jejunum (opened along the nntimescntcric bonier) under intravenous pento- 
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barbital sodiiim (15 mg. per pound) anesthesia. The Intocostrin was kept there 
for one-half hour. No bleedmg or congestion was noted. 

Experiment 3 . — Three dc^, whose wei^ts ranged from 22 5 to 43 pounds, 
were given Intocostrin, in doses frran 0 718 to 1.240 c e. per pound. Tracheal 
intubation was performed immcdiatelj, and artificial respiration tvas instituted 
promptly and maintained eontinuoudy until the animal died. Entry of the 
gastric secretions into the duodenum was prevented by putting a strong ligature 
around the pylorus as soon as possible after curarization (four to ten minutes). 
In one case a ligature was placed below the entrance of the major pancreatic 
duet to prevent bile and pancreatic secretions from continuing to enter the 
small intestine These dogs died in two to five hours, larger doses of curare 
being associated with shorter survival times. In all three animals bleeding was 
found in the small bowel; the hemorrhage was characterized by a gradient, being 
most marked in the duodenum and least in the ileum. No blood was found in 
the large intestine. Where ties had been placed between the stomach and 
duodenum and below the ampulla of Vater, the closed duodenal loop was found 
to be intensely hemorrhagic, as was the entire jejunum and ileum. In this 
animal the appendix was markedly hemorrhagic 

Experiment 4 — Minimal lethal doses of curare (0 065 and 0067 ee. of 
Intocostnn per pound of body weight) were administered to two dogs Artificial 
respiration was not performed Post-mortem examination of these animals 
revealed (1) normal intestines and (2) apparently an increased amount of 
intestinal secretions, particularly in the small bowel. 

Experiment 5 . — Pentobarbital sodium solution (15 mg per pound) was 
injected intravenously in two dogs The trachea was promptly intubated, using 
a wide bore rubber tube with on infiatable cuff, and continuous artificial res- 
piration was instituted immediately. A cannula was then inserted into the 
right common carotid artery and kjTnographie blood pressure recordings were 
made Massive doses of Intocostrin (1 3 and 1.4 c c per pound) were injected 
Immediately following (within five seconds) the injection of curare, the arteria 
blood pressure fell from 165 and from 130 mm. Hg, systolic to 10^ to 12 mm 
Hg The blood pressure fall then continued at a slower rate until no pulse 
or pressure existed, death occurred in twenty-two minutes in one case and sixty- 
eight minutes in the other (Fig. 1) Gross autopsy findings included the fo - 
lowing- (1) normal stomach, (2) bleeding and congestion in the small intestine, 
most marked in the duodenum and upper jejunum and least in the ileum, ( ) 
apparently normal large bowel, (4) congestion of the pancreas and spleen, an 
(5) bilateral pulmonary atelectasis and congestion. 

Experiment 6 — Using two dogs, the technique carried out in Exper^eut 
5 was repeated. When the fall in blood pressure occurred following the admin 
istration of curare, ephedrine and epinephrine solutions were adminatere 
intravenously (and intramuscularly before curarization) in amounts su 
to eliminate shock. It was found that very large amounts of vasoconstric 
drugs were required to prevent the occurrence of shock. In one dog, 11 
of ephedrine and 4 mg. of epinephrine were administered within two oum 
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It V. 0 S noted that (1) the blood pressure coinld alwaj-s be raised by the admin- 
istration of a vasoconstrieting agent, (2) the stimulation of blood pressure 
lasted only one or two minutes at times, and (3) epinephrine produced a more 
effectual blood pressure rise tlian ephedrine (Fig 2) The animals were sacri- 
ficed in two and in four hours At autopsj, some pulmonary atelectasis and 
congestion were soon; the intestines appeared to be normal 
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n* 1 —Effect of lar^ dose of curare on nrtertel blood preenure 

Experiment 7. — Two dogs weighing 14 pounds were ancstliclized by the 
wtraiciious injection of sodium pentobarbital Each then rcccficd 3 cc. of 
f^'^rarin intraicnonsly. A needle was inserted into a \cm and eonnccted to n 
manometer, then 10.5 c e. of Intocostin (0.750 ec per pound) were admin- 
intravenously in each ease, and artificial respiration was i)crformcd. 
• 0 change in venous pressure occurred following curanzation. Venous pres- 
*^ce3 varied l>ctwccn C and 8 cm. Post-mortem examination showcil congestion 
cl the intestines in both dogs. One animal had atclccta-sis of one lolic, the other 
ad a patchy ntcleeta.sis of Ixith lungs. 

Experiment 8. — A dog weighing 20 pounds rccei\e<l -100 mg of MKlium 
l*ctitobarbitaJ intravenously. The trachea was »nlijh.ito<J and an artery was 
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cannulatftl. A Mood transfusion wm slnrlrd \rn. slowly Tlirro ctiMc centi- 
meters of bcparin were Injcclcfl intraxmoiislr to pn-vcnl rlnltme in the xenons 
prewure tnlK*, rliminntitis tlie nee«l for citrate solniton. A xinoiis prensure 
apparatus was set up; the rrn'litij; nl this tune sxas 1 2 nii .Inst after the flow- 
of blood was inereasftl, 15 e.e of hitocostnn were injivted intravenously ao that 
it passcl tliiwneh the drip hnlh hi n steads stream The arterial hlofxl pressure 
fell rapidly to 10 mm. lip. lliMi pradiialls to rriti At thus time, while artificial 
respiration was l.rinp j'crforme.l. the san<ms pressure rte-o sliL’Iitls, to 2 5 cm 
Three hundreil eilhie eenlimetrrx nf whole hha^K] were injictid 



t-^SmsIl lnlci(lnr< of ilor« rerrivinir 1 0 e.r of Inlornitrln is'r poimJ ami eontlnuoui 
•rtlHeUI mplrallon. .Note hrmorTbace aivj cnsorcrmcnl of (XSU) 

The same tccliniquc ssas carries! out in a do" sscighins; 1C pounds. This 
animal was given 12 c.c. of Intocostrin (0.750 c.c. per pound). It was found 
immediately following curariuition that there was considornhlo difficulty in 
inflating the lungs. The arterial blood pressure fell immedintoly on curariza- 
Ijon; the venous pressure rose gradually and Mc.sdily to 18 cm During this 
time about 325 c.c. of whole Mood were injected rapidly in ten to fifteen minutes. 

llicroscopic studies of sections of various splanchnic \iscera (stomach, 
intestines, pancreas, spleen, liver, lungs, adrenals, and kidneys) in the dogs 
receiving lethal doses of curare and artifieial respiration in Ilvpcrimcnts 3, 5, 
nnd 6 revealed interesting findings. Those animals given intravenous curare 
nnd artificial respiration, with no attempt being made at raising the blood 
pressure (Experiments 3 and 5), showed intense engorgement of the intestinal 
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capilIariM a„d vcnnlo,, or tire mucosa and submucosa (Fig. 3). The only omns 
.tudied that ncrc not alTcctcd uciu the adrenals and stomach. In those anSilj 
rcceiMng a vasoconstncting drug in addition (Eiperiment 6), no cross or 
microscopic ciiiicncc of hemorrhage or congestion sras seen (Fig 4) The 
lungs, honcrer, appeared congested. These findings srere in contrast to those 
in the animals in irhich the bloml prrsstirc seas alloncd to fall. The do"s 
receiving apnoic dosps of eiirarc shotted no eon^tstlon. 



COMMENT 

The lack of stimulation of gastric secretions by somewhat larger than 
therapeutic doses of curare (0035 to 0040 c.c. of Intocostrin per pound) and 
the consistent finding of mucosal intestinal hemorrhage and congestion after 
exclusion of gastric juice ns well ns after the simultaneous exclusion of gastric, 
biliarj’, and pancreatic digestive juices from the jejunum suggest that the 
intestinal bleeding and congestion caused by such doses of curare are not 
bisDught about by the digestive secretions That the intestinal congestion is 
not due to a local clTect of curare ttas demonstrated in Experiment 2. It was 
shoivn in Experiment 4 that scry large amounts of curare were required to 
produce the pathologic changes described; smaller (minimal lethal) doses pro- 
duced no such changes. It must be notc^ however, that the deaths following 
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Ihesc smaller rvcurml uilhin tlilr 1 «*n anil tliirly iniimtcH followiiiff 

eurariMlion. 

r.xpcrimrnti Ti nrnl fi slin« that (1> injrrtions of >fr>‘ lireo amounts of 
curare can pttvltiee a rajiiil nml fatal fall in IiIo'mI |)ressiiiT. (-) the hyi>ntrn- 
lion can !x* rorrretM l>y the n<lminKtralinn of taMvotistnettni; •Ini'.r'. ntul (.1) 
inipslinal l>!eciline oeeurji (when lanrt*- amounts of riimre lia'e l>cen injecte<l} 
when sJiork Is pnxlueesl nri'l «l'>es not oeeur «hcn the sistnlic hlool prrvsurc is 
nainlainoj nt a le\fl of to DO tnm lie The failure of the senous pressure 
to rise (llxperiment 7) ami the failure of the pressure In increase after 

rapul Mood transfusion (Ilspertmrnt S) can he esplained hy the phnniin- 
coloffic net ions of eurair. This dnur depresses the sasjimntor renter and iranslia * 
Thus, the jxitenlial "lahe" fonned h\ the dilatation of these otvans cannot !«? 
fillcil fast cnoutfii, and little, if nn>. hl<"xl returns to the he.srl The heart it- 
self is nITeetrd hy laree doses of eeirare,* and this oecurrrnce in itself thus will 
pretent a Mooil pn-ssure tis<' after trat»sf«s«vn The intistinal pntUolos>' found 
after the ndininistralion of sen- larp* nmoimts of rurarv fhm noiihj seem tn 
l« consequent on the prt"luelioti of shock and on this basis alone Kreemnn 
and assoeiates* base shovwi that in the ehoeked d«»s the 8uj>erfieinl portion of 
the tnueous memhmne of (he intestine e,in disap|K-ar In fact, dnrinc perimls 
of lou Mood prr>Mire the dojrs alnasa had profuse iliarrhea in niueh sloushs 
of mtieoiLS memlimne emil<l lie made out It has Wn shomi*- ’ that in the ilog 
ponirestion of the liter, sphvn. kidne.ts. and intesiinal mueosi are present follott- 
toe death enusotj hy *hoek That sometimes a considemMo amount of time is 
tt'iulretl for the formation of the |t.atho|<>i!ic ehatices desenlied has liccn demon- 
*trate<l hy lids study and hy others. Diinphy and eo-workers* hate shottn in 
their Mudy of ospcrimeiitnl traiimatie shock that intestiiml liypcrtmia, sub- 
tnueosal heniorrhnire, and duodenal or jejunal uteerntions ttere found in late 
ihoek (six to twelve hours) and were not present in early shock 

These reaults supucst the ncecs.sity for close scrutiny of the doses used in 
'’’an. It has been shown’ that the minimal lethal dose of Intoeostrin in the 
dop isOOCii c.c. per pound of Iswly weiphi If artificial respiration is performed, 
Ntholopic ehanpes appear with doses of OGIO ee per pound (possiMy earlier), 
pops can lie killed hy doses of 1 3 cc. per pound, even when artificial respira- 
tion is maintained. In man, 0 02,7 ee of Iiitoeoiitrin per pound* is conunonlv 
injected; as much a.s 020 c.e. per pound has liccn administered, althouph not 
St once. Doses suffieient to proiTuec muscular relaxation and rcspirntorj' de- 
pression appear to be nearly alike, iit proportion to body weight, in man and 
in the dog; the dog, however, seems able to withstand anoxia better. 

CONCLUSIONS 

_ 1. Large doses of curare (0 718 to 1 2'10 e.c. per pound), when administered 

intratcnoasly in single injections to dogs kept alive by artificial respiration 
ir two to five hours, produce congestion and hcmorrliage in the intestinal 
mucosa. 

2. Curare does not stimulate gastric secretion. 
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3. Exclusion of tlie gastric jnice from the intestine does not prevent tie 
mucosal intestinal hemorrhage. 

4. The topical application of curare to the mucosa of the mall intestine 
does not produce gross congestion. 

5. Dogs receiving large doses of eurarc exhibit se\ere depression of arterial 
blood pressure but no appreciable change in venous blood pressure. 

6. Vosoconstricting drugs obiiatc the fall in blood pressure attending the 
intravenous injection of large amounts of curare; rapid transfusions of whole 
blood lack this effect. 

7. ^Yhen shock Ls aiertcil, intestinal hemorrhage is not seen. Shock is 
therefore the most likely cause of the intestinal hemorrhage attending the in- 
travenous injection of large amounts of curare. 

Tlte agtbart tgke this caches of Hr. Msonre Vi<9cher god Dr. W. G. Enhtceh, 

o£ the Departtneot of Physiology* their rstoable comments; Profe*sor E. T. BeH 
of the Pathology Department, for kindly retievnng the sections of orpins rrmOTcd for 
postmortem examination; and Dr KatoM Itaronof'k;, ef the Pehoot of Dentutrp, for hu 
technical eisKtaace. 
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rOSTOPKHATIVIJ IMtOTHIN ni:Fii’ii:.\cv 
With Ur.riRrscF. to tuf, C\scnt l*ATiv.s-r 

n. M. WirxY, 51.1) ,• C01.UJIBLI, XIo. 

(From Hr Prpartmrrti of Surgery, Fttu Fuehel Slate Caneer Ilorptlal) 

A GREAT deal oJ invcsUtfnlion hns Iwcn carried out durvug the last few 
jears on sonim protein Duo to tliw work it lins become inercnsingly 
evident that low scrum protein can. and doe<t, lead to many clinical complica- 
tions, some of serious nature. The resulting ill effect of hypoprofoincmin in the 
postoperative ca.se ha.s increasingly put the svtrRoou on guard Among these 
complications the following may be noted: 

1. The healing of wounds is tctnnled in the presence of low scrum pro- 
tein. The growth rate of flbrob!asl.s in wounds is increased bj Ingh protein 
dicta.* 

2 Actual wound disruption may, at times, lie due to hypoproleinemia * 

3. The relationship of edema to this condition is well established. The 
sui^eon should remember that clinical eilema, itsiially. docs not appear until 
approximately a 10 per cent increaio in IwU weight has occurred * 

4. A decreased gastrointestinal moliUly may result from a hjiioprotein- 
«Bie state, and actual obstruction may occur about an intc.siinal anastomosis, 
lieeauso of local edema resulting from a low blood protein.* 

5. Increased susceptibility to (he toxic effects of anestlicsia may be due 
to low serum protein.* 

6. Susceptibility to infection is, also, increased by this biologic imbalance 
and, as has been sliown by XVhippIc* and others, infection may check completely 
the plasma protein production. 

From these, the surgical importance of hypoproteincniia becomes apparent 
The studies presented here show the high incidence of postoperative hypo- 
Protcincmia, especially ns it occurs in cancer patients. 

iletkod and liesult of Sttidtj. — A total of fifty-seven patients who under- 
W'ent surgical procedures were studied. Forty-five of these operations were for 
cancer and twelve were for benign conditions, but all were major procedures 
The average age in this group of patients was 57 6 years. Pnopatative serum 
protein determinations were obtained and, at least, three total and fractional 
measurements were made within the first ten postoperative days Twenty-one 
of the cancer patients had determinations made of the liver functions, as 
^easured by the Quick hippuric acid liver function test.’ Throughout the study, 
hydration of these patients was carefully maintained by accurate intake and 
Output records, plus hematocrit determinations in most cases. Caution should 
he observed in interpreting serum protein values, because of the possible in- 
of dehydration. Not infrequently, patients have been seen with ap- 
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Tabij: I — Cokt’d 


OPERATION 

FBEOFSRATIVE 
SEROH PBOTEtN 

UAXrUtJM NUMBER OF GRAMS 
LOSS OR GAIN IN SERUM 
PROTEIN POSTOPERATIVE 

MALIONANT BENIGN 

COMDITIOAS CONDITIONS 

Subtotal thyroidectoray (2) 

6.1 


- 1.6 


68 


- 1.5 

Biliary tract (1) 

75 


- 25 

Xepbrectomj (1) 

63 

- 0.8 


Axillary dissection (1) 

73 

- 03 


Exci’ion of esophageal diverticulum (1) 

7.1 


- 13 

Hemipelvectomy (1) 

63 


+ 2.2 

Bihtervl groin dissection (1) 

61 

- 14 


Total 


45 

12 


parentlj* normal, or even elevated, total protein values winch show a marked 
fall following proper hydration A loss of 6 per cent or more of body '' eight is 
aecessap}* before clinical dehydration is apparent* In Table I arc listed the 
number and different types of operations that were studied; the maximum 
drop or gain in total proteins during the first ten days after operation is shown. 


Of the forty*five patients with cancer, twenty (44 per cent) had total pro- 
tein values below 6,5 Om per cent on admission. Robillard and Shapiro* found 
55 pep cent of their cancer patients, upon whom surgery was contemplated, to 
kave values below 6 5 Gm per cent In studies on gastric carcinoma, Abel and 
w-^orkers^“ found 59 per cent with abnormally low serum protein levels. Of 
aix gastric catcinotnaa explored or resected in this group, four had total protein 
values below 6 5 Gm per cent 

Of the forty-five patients operated on for malignancy, forty-two (93 per 
cent) showed a postoperative drop in scrum proteins In twelve patients not 
having cancer, ten (83 per cent) showed a fall in serum proteins. Casten and 
co-workers® have noted the following incidence of decline in plasma protein in 
benign, conditions-. Appendectomy for acute appendicitis showed u decrease in 
69 6 per cent of the cases, and cholecystectomy, for cholecystitis or cholelithiasis, 
81 6 per cent. 


Of the forty-two cancer patients showing a postoperative fall in total pro- 
teins, the decrease was due to a drop in the albumin fraction in si.\tcen cases, to 
globulin decline in seven cases, and to a fall in both albumin and globulin in 
nineteen cases (Table 11) . 


fAnie II. DreuNB or Totai PRorriN Dec to Alsomiv, Giosuliv, or .Auiuiriv avd 

GlOBTUV 


’'rant PROTEIN f.VLL DUE TO 

NUMBER or PATIENTS 

(43) 

PER erVT 


16 

3$ 


T 

167 

— ^ Atbumia and globulin 

19 

45J 
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Kagan’* has found that a decrease in total protein concentration below nor- 
mal IS due, almost invariably, to a decrease in the albumin fraction. Elman and 
Lischer’* have also emphasized this The observations made here do not en- 
tirely verify their conclusions, as the globulin fraction, also, fluctuates, especially 
if there is an associated infection. Of sixteen patients who had foci of infec- 
tion in either the chest, or wound, or a phlebitis, twelve showed a rise in the 
globulin fraction postoperatively. Kagan” has stressed the relationship of 
hyperglobulinemia to infection. 

The fact that twcnty-sii or approximately 61 per cent (sum of B and C, 
Table II), of these patients showing a semm protein fall had a decrease in the 
globulin fraction emphasized the clinical significance of the work of Cannon 
and associates *‘ Thej* have directed attention to the role of globulin (especially 
the gamma fraction) depletion to reduced resistance to infection, and the orijin 
of globulin from dietary- amino acids. 

The greatest postoperative rise in serum protein was 3 7 Gm per cent 
This nse was due to a marked increase in globulin, from 1 9 Om preoperatirelj 
to 5 7 Gm per cent on the ninth postoperative day Roentgenograms of this 
patient’s chest at the time showed an extensive bronchopneumouia. 

The greatest decline in serum protein in this study was S.2 Gm per cent, 
occurring in a patient after a gastric resection for carcinoma This patient's 
preoperative scrum protein studies showed a total of 7.9 Gm. per cent, with s 
fractional breakdown of albumin 3.8 Cm. per cent, and the globulin 4 I Gm. 
cent The greatest recorded drop occurred on the fifth day after operation 
with a total of 4 7 Gm. per cent, made up of 3 4 Gm per cent albumin, and 13 
Gm pet eent of globulin It will be noted that tbe decrease is primarily due to 
a faU in the globulin fraction. This patient’s postoperative course was un- 
eventful, with the greatest temperature elevation being lOO 4“ F. on one occasira 
These findings emphasize the need of obtaining fractional scrum protein d?' 
terminations 

Only fifteen (35 per cent) of the forty-two cancer patients who showed a 
decline in serum protein postoperatively had recovered their initial total pro- 
tein by the tenth day after surgery. 

Of the cancer patients shelving a postoperative decline in total protein, the 
average fall was 1 33 Gm. per cent by the third day, 1.32 Gm. per cent by t e 
fifth day, and 1 17 Gm per cent by the tenth day; and of the benign conditions 
showing a postoperatiie fall, the average decline was 09S Gm. per cent on « 
third day, 1 03 Gm per cent on the fifth day, and 0 76 Gm per cent on the ten 
day after sui^ery (Fig 1). This observation shows a slightly greater decline m 
serum protein concentration in cancer patients than in patients with 
ous lesions. From this study, it is not possible to say how long it takes for 
semm total protein to return to normal levels after operation 

Operations on the gastrointestinal tract, for malignant lesions, showed * 
decline in serum protein postoperatively in eighteen out of twenty ciucs 
the ten one-stage abdominoperineal rescetioas, all but one patient showed ® 
of over 1 Gm. in the total serum protein level. Five of these had regained t 
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preoperative level by the tenth postoperative day. Twelve patients with 
radical mastectomies showed a total protein decline ranging from 0.4 to 2.7 
Gm. per cent after operation. Of this latter group, only two had reco\ ered the 
prcoperativc total protein level by the tenth postoperative day. 

The small per cent of patients showing recovery' within ten days, to the pre- 
operative serum protein level, after radical mastectomy is of interest, as they 
are usually taking a surgical soft diet on the first day after operation and arc 
frequently on a regular diet by the second day. It follows that these patients are 
on an insufficient calorie intake for only one or, at most, two days after surgery. 
Accordingly, it is felt that starvation' per sc docs not entirely account for the 
postoperative decline in total serum proteins following radical mastectomj’. 

l.e 
1.6 
1,4 

of Croos per 
ewt Pocllno l.a 

la s«ro& 

Prsttln 1.0 

Coneontratlon 

0,« 

0.6 
0.4 
0.2 

? 5 10 

tiueiber of P«ya Posteoerntlve 

I’Vr 1 — Axnte fall In «mm prvtelos on third. Afth, an>l trnth postspvntlva da}f 

In patients who have undergone n major surgical procedure there is fre- 
lucntly considerable blood loss, wliicli may partially account for the total scrum 
PMcin fall. Of thirty-one cancer patients, in whom both preoperative and 
r^toperative hemoglobin determinations were available, twenty-sevon p.ilicnti 
showed a fall both in hemoglobin and in serum protein. Kour patients <Jiovvfd a 
in hemoglobin and a fall in the serum protein. All of tho^ who .'shovve*! a 
in hemoglobin received one or more blood transfusions during, or immerJi- 
‘Wy oiler, ojicration. Collcr and co-workers'* reftortnl on the b1oo<l loci fol- 
'^wing various operative procedures. In radical masteclomies they foun<I an 
•Vfrege losa of 732 ce. in twenty operations, eorapvlevl from various authors’ 
As slnte<! previously, all radical mastectomies in this study showcil a 
I'^toperativc decline in senim protein eoncriitnition. Jfany of the^c patients 
in an excellent stale of nutrition, which might suggest that the serum 
riTtfin drop was largely due to blood loss per bc. However, if the ratio of one 
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to thirty" of serum protein to hodr protciR is remembered, even a loss of several 
hundrod cubic centimeters of blood will not account for the entire fall in serum 
protein in nil cases Whipple" has shown that a “d^-namjeefjniljbn’mn” exists 
between the Ixxly and blood proteins, the Ixxly Riving up protein to the blood 
stream wlien blood is lost, so that the one to thirty ratio is maintained. Thus, 
if 700 cc of blood are lost, and the preoperathe senmi protein level was 7 Gra 
per cent, this would represent a loss of 49 Gm. of protein. It can be calculated 
that an individual wciRhiiiR sevenfr kiJofrramv would hare to lose 75 Gm of 
protein to resliicc the senim protein to Ti 5 Gm. yier cent. In the twelve radical 
mastectomies studied here, eight patients showed a loss in scrum protein {rreater 
than the c.nlculated loss from bleediiig at operation alone, the differenees being 
quite marked in several eases (Table III). From these findings it is apparent 
that the blood loss at operation docs not entirely account for the total scrum 
protein loss The csplan-ition of this loss Ls not entirely known. However, it is 
fell" that the more important faclore are a decreased protein intake and an 
enhanced protein catabolism. Elman" has showii that most fasting patients 
excrete about 4 to 5 Gm of nitrogen a day when sufficient glucose is ingested 
to meet the calorie needs Posto|>era(i\eIy. he noted a rise in urinarj" output of 
nitrogen m some cases to as much as 26 Gm per day. This would eomspoad 
to the cntaliolism of 1C2 5 Oni of protein The influence of anesthesia may bear 
some relationship to postoperative serum protein decline and should be ia- 
vestigatod 
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It is felt that in patients with "subnomal” serum protein eoncentrations 
that the body protein reserves are, also, bordering on depletion When sue 
a patient is subject to an acute nutritional emergency, for example, operation, 
traumatic injury, and anesthesia, and the resulting enhanced protein catabobsm, 
the body protein reserve is quickly exhausted and is reflected in a lowered seTom 
protein concentration. In contrast to this acute nutritional insufSciency, a 
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chronic caloric deficiency may not be reflected by the serum protein level for 
some time, because of the relatively slow exhaastion of the body protein reser- 
voir. 

Of twenty-two patients who had prcopcralivc and postoperative hippuric 
acid determinations, no conclusive relationship between changes in liver func- 
tion, as measured by this test, and variations in the scnim protein w ere apparent. 
Casten and associates* in a large group of patients, found that the presence of 
subnormal hippuric acid excretion was of value in predicting postoperative 
protein decline. 

It b known that the varioas amino acids are metabolized in different ways 
by different tissues, for their omi specific needs, producing muscle protein, hor- 
mones, etc. ; others are deaminized in the liver or kidney '• Accordingly, it is 
felt that of the many liver function tests, each measures only one specific func- 
tion of that organ, and none of the present known tests specifically measure the 
ability of the liver to utilize proteins; there arc no known tests for measuring 
the ability of other tissues to utilize protein 

rreaimenf. — In the treatment of the hypoprotcmcmic state, two factors 
must be considered: one, the lowered scrum and body protein, and two, the 
impaired liver function which may be present From a practioal standpoint, it 
is almost impossible to provide enough protein for the body needs, except when 
taken by way of the alimentary tract It is generally stated that 1 Gm. of 
• protein per kilogram of body weight a day Is necessary to maintain nitrogen 
balance. However, this amount will furnish only the doily requirements in a 
person whose previous nutrition has been adequate Patients with a decreased 
protein rcserv’o should receive more than 1 Gm of protein per kilogram of body 
^«ight Knowing that the ratio of scrum protein to body protein is approxi- 
mately one to thirty, it can be calculated that to raise the total protein from 5 
lo 7 Gm. per cent, in an individual weighing seventy kilograms, it will require 
approximately 331 Gm of protein If a patient ingested and assimilated 1% 
Cm. of protein per day, per kilogram, for ten daj-s, it would theoretically elevate 
Ihe total serum protein from 5 to 7 Gm per cent, provided sufficient calories 
’^’cre available from carbohydrates and fats to meet the daily requirement. 
Patients with a lowered protein reserve will probably, also, have depletion of 
their glycogen reserve,** and will require at least 3,000 calories per day. A diet 

3,000 calories consisting of 70 per cent carbohydrates, 5 per cent fat, and 
23 per cent protein will provide an excess of protein and can be readily as- 
similated. The expenence of Cuthbertson** b of note, as he was unable to elim- 
mate the period of postoperative negative balance, with diets containing as high 
83 230 Gm. of protein and 4,100 calories. 

All too frequently it is impossible for patients to take an adequate diet by 
mouth preoperatively and for a varying number of daj-s posfoperatively. In 
these cases one is left with two alternatives, jejunal alimentation or parenteral 

•■fiplacement. 

Jejunal alimentation is an old method of feeding, which has recently been 
f«-<'mphasized by Colp and Druckerman ** This method of feeding consists of 
placing a catheter in the upper jejunum (Witzel procedure). After twenty- 
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four to forty-eight hours j>atients eati be fed a Jifjuid diet through thb tube. 
It may be done as a prelimbarj- procednre to prepare patients for subseqaenC 
surgerj- or ns a complementary ptowslurc at the time of surgery. Experienee 
here has not found it possible to prevent postoperative serum protein decline by 
jejunal feeding, nor, when used as a preliminary- procedure, to raise appreciably 
the scrum protein eoncentratioii. 

A number of good formulas are as-ailabic for lube feeding. Colp aad 
Druckerman*' used the Seott-lvy formula. A recent product,* prepared by 
a commercial house, would be execncnl for this purpose, ft yields 4 7 calories 
per gram It was originally prep.arrd as a food for iindemotirished infants and 
ts mnrkcted os such. 

The formul.s used for the csperinjenls ili-scribed in this /wper is shoira in 
Tabic IV This formula has proscsl quite satisfactory without causing diar- 
rhea, distention, or other notable ill effeets ft contains approximately 15 
calorics per cubic centimeter. Vitamin concentrates may be, and frequently are, 
added 
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Cook Acst four InereiJieata •« aoft 

Aii.laril 


A«Iil orange or tomato juice after conkiogi itrain. 


Add sitamia concentrate* (f desired. 


(>se culne cestimeter equate app^c^'raately 1.5 

eatorie*. 


Abbott,” in diseaxsing feeding mixtures for use in j'ejunal alimentation, has 
stressed the following iwinls. (I) The normal fo-sting jejunal contents are 
hypotonic (2) The maximal glucose concentration that normally caters the 
duiHlenum, from the stomach, is 15 per cent. (3) Tlic mnsimal sugar concentra- 
tion obtaincsl from the jejunum, after glHcosc ingestion, is 6 per cent. (4) 
nypcri'cristalsis is prixlueed by the introduction into the intestines of auy 
glucose solution, in excess of these xalucs. (5) In general, low concentration 
of amino acid and fatty acids arc present in the jejunum “In a word, it seems 
desirable to jircdige-st the foocl to nxoid the risk of there being inadequate fer- 
ments for digestion, in the .sick patient. 

It has been found desirable to use a 5 per cent casein digest, plus a 5 per 
cent giucoso mi-xturc in j'ejuiial feeding, for the first three or four postoperaU^f 
days, since there is a decreased seerctioa of digestive ferments after abdomioa^ 
surgery'. This should be gi\en in amounts, not in excess of 30 to 60 cc. even 
one or two hours, to avoid distention of the bowel. 

»viirtAm1ifen comIsUhs of dcxtrtmaltOM. amliren. neutral f»l •'Towroot 
fluoonilc » .ImuJjle the QuaoUUe* In eow • ml 

br U«»d Johnson anO Companr. EsaMslile. lad 
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A number of protein-containing flaids are available for parenteral use. In 
Table V are listed those that arc in common use 

^Vhole blood is essential ^\here there is both an anemia and a hypopro- 
teincmia. Frequently, two, three, or more whole blood infusions will be necessary 
to correct the anemia. Whipple’ has found that if there is both an anemia and 
a hypoproteinemia present in dogs, that the protein fed first replaces the protein 
fraction of hemoglobin. Accordingly, it is felt that in all operations in which 
there is considerable blood loss, this should be replaced by transfusions of 
whole blood. 

After anemia is corrected, one of the fluids listed in Table V can be used. 
It is generally accepted that plasma is the best source of parenteral protein for 
elevation of low scrum protein It should be ro-emphasized that even with 
plasma it is not practical to give lai^e enough amounts to raise a markedly de- 
creased serum prolcin. Strumia and co-\\orkers“ have calculated the need in 
severely hjpoproteinemie patients, during the preoperative and postoperative 
periods, who can take little food orally, at 13 U of plasma, or the equivalent of 
fifty-three donors. Its chief v alue is in the treatment of shock and during the 
first few daj-s after operation, when it may partially meet the body protein needs 

Table Y. Ppotciv Contaimso Flvim Available »v>n Patevtik-m L’ve 

2, Huaiaa blood plKsma (whole or l>op>Mlite<J) 

3 HurafiD blood albumin 

4. Ascitio fluid 

S Digggts ot covin OT gmtno atid Burtureo 

Human albumin is of groat value, especially in the presence of edema. 
It has been found that approximately 18 c.c. of fluid will be dravvn into the blood 
stream for each gram of albumin given. It must be remembered, however, that 
•t lacks fibrinogen, prothrombin, and globulin vvith its antibodies, and as there 
i3 a need for all of these in most patients, before and after major surgery, 
that shortcoming is apparent. At the present time, albumin is dilTicult to ob- 
tain, except in a few medical centers, and in the Army and N’avy. Modified 
Iw'ine albumin” or some of the intravenous gelatine” solutions, which arc in 
the experimental stages, may cvcnlnally lie the answer to meeting the Iwly 
protein needs following surgerj’. 

Ascitic fluid has been used by Davis and GetrolT* to improve n low scrum 
protein, with definite evidence of elevation. It ma^ Ire given either intravenously 

snireutanoously, without prcJiminaiy typing or eross-matehing In the 
writer's experience, however, febrile leaetions of n slight to rawleratc degree 
have occurred, even when the fluid was rcadrnmisteml to the patient source, 
if ascitic fluid is to be ndministcml intravenously, only that which is crv'stal 
fbar should Ire used. 

Casein digests, or amino acid mixtures, were apparently first usetl in man in 
1030 by Robert lllman. The most widely used amino-neid mixture is Ainicen • 

by SIm.! John»on »iv4 Cmnivmy. 
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AmjgcQ IS a casein enzs-maUc digest containing approximately E3 per cent 
acids and Jj per cent polypeptides. Each gram yields 34 calories and 0.12 
Gm. of nitrogen The practical detaiU inNolred in its preparation and use 
have largely been sohed. Hcactions arc lev and phlebitis is rare. A solntion 
of 5 per ccn^l amigen in 5 per cent glucose « apparently the most practical, and 
will yield 370 calorics. Elman and Lischer** further slated, "... if a patient 
needs intravenous injections of glucose, he needs intravenous injections of 
amino acids c\cn more, inasmuch as the former can be made easily from the 
latter, Hhorcas there Is no aulistitute for the nitrogencous amino-acids." 

In the vvritcr’s experience reported 5a this paper, confined largely to pa- 
tients having cancer, alto have lost weight over long periods of lime, it has not 
l>ccn |>ossihle, or practical, to prevent a postoperative fall in scrum protein by 
the use of parenteral feeding alone, and only after the patient began to take 
protein by mouth was an increase in scrum protein nofcil 

In restoration of impaired liver function four points have proved of value: 
high protein, high earboh.vdrafe, low fat diet, and lipotropic substances to mo- 
hiluc Uver fat. 

r'ortunatcly, in general, those lliings that will elevate the decreased total 
protein will improve the liver function The diet mentioned previously meets 
those rerjuiremonts, mainly, 70 per cent earbohydrales, So per cent protein, and 
5 per cent fat 

It had U<n known for tears that a fativ* Hver indicates a poor Uver The 
normal liver contains C per cent by weight of fat There is no test available 
for the presence of fat m live Uver. but a Uver containing 10 per cent by weight 
of fat will gcntrall.v be enlarged’' It has been found that certain substances 
will replace the liver fat Several lipotropic sulistanees have been found to 
he of value in mobilizing the liver fat, among these are lecithin, eephaUn, choline, 
egg albumin. ca>ein, gelatin, and the amino acid methionine. Dragstedt has 
described a very potent lipotropic, a pancreatic hormone, which he called 
lipocaic. 

It has been shown” that the administration of amino acids to patients 
with cirrhosis of the liver decreases the hepatic fat and increases the percentage 
of proteins. This vs thought to be largely doc to the methionine contained in 
the amino acids Beattie and co-vvorkets** have successfully treated a patient 
w ho accidentally took 30 to 40 c c of carbon tetrachloride (maximum therapeutic 
dose 4 c c ) with casein digest and melhloninc 

In general, from the clinical standpoint, it has been most convenient to 
supply the lipotropic substance by means of a high protein diet. Goldsclunidt 
and associates” believed that protein has the following four modes of action in 
protecting the liver: (1) Probably some specific, and as yet nnknown. action 
on the liver cell; (2) replacing fat more effectively than carbohydrate, thereby 
making the Uver less susceptible to injoir ; (3) through the fact that the liver is 
one of the chief storehouses of protein; (4) playing the major role in regenera- 
tion, which begins seventy-two hours after the original injury to the liver (m 
animals subject to damage with chloroform). 
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Choline iriU decrease liver lipid content and can he giien parentcrally as 
liver extract, which has a high choline content The vitamin B complex and, 
better still, brewers’ yeast also exert a prolecthe action on tlic liver It has 
been our practice to give brewers’ yeast prcoperatively and postoperatively in 
all major surgical cases, when food is being taken by mouth Tliere is evidence 
to show” that breuers’ yeast contains some unidentified substance not found in 
the vitamin B complexes, which is of value m hepatic damage 

In the experiments reported here, a postoperative sernm protein decrease 
occurred in 93 per cent of patients suffering from cancer, m spite of a pro- 
operative high protein diet, and postoperative jejunal feedings m some cases, 
and the liberal uso of blood and plasma The serum protein concentration rose 
only after the patient had been taking an adequate diet by mouth for several 
daj-s 

SUMMARY ANP CONCLUSrOKS 

Forty-four per cent of the cancer patients studied had a preoperafiie total 
protein value below 6 5 Gm per cent A postoperative decline m serum protein 
, concentration occurred in 93 per cent of the patients studied, tins decline usu- 
ally occurring in the first three to five days In a small group of patients op- 
erated on for benign conditions, 83 per cent showed a fall in serum protein 
after operation. A postoperative decline in scrum protein can be expected 
after most major surgical procedures , 

Among the cancer patients, the postoperative decline in serum protein 
concentration was found to be due to albumin drop in sixteen cases, to globulin 
in seven ensos, and to a decrease in both albumin and globulin in nineteen cases 
(Table II) An inereasc in globulin is lo be expected in those patients whose 
postoperative course is complicated by some focus of mfcction "VVe feel that it 
is neeessarj' to obtain both total and fractional serum proteins to evaluate ade- 
quately this blood constituent 

Only 30 per cent of the patients had regained their initial total serum 
protein concentration by the tenth postoperative day 

Evidence is presented showing that the blood loss, even at a relatively 
“bloody” operation such as radical mastectomy, does not entirely account for 
the total scrum protein decline 

No correlation between the serum protein decline and liver function, as 
measured by the hippuric acid excretion test, was apparent in this study. 

In the discussion of treatment, the difficulty of providing enough protein 
to prevent the postoperative scrum protein decline is emphasized. It was found 
that, in general, serum proteins in elderly, frequently debilitated cancer pa- 
tients returned to normal only after an adequate diet, by mouth, was taken for 
several days, only 30 per cent relviTning lo the prcopcTativc level within ten 
days after operation. The increased liver protein following the use of amino 
acids and methionine as suggestcvl by Fagin and eo-workers” should receive 
wider clinical investigation 


Drake labora- 
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JEJUNAL MALIGNANCY 


Earl A. Connoi,i,y, M.D., and Arnoiji \V Lesh'ka, M.I).. Omaha, Ner. 
(From Ihe Deparimmt of Furgrry, Cttigkton L'niiffttli/ School of iftd’OKe) 

ISTttOUUCTtOS 

R eports in llio lilrmtun* on priiiinry camiionm of tlir jcjmuim indicate 
the lesion is not only rare Iml nlso ftccoinpanicd by an unfavorable prog- 
nasis. Two cases arc bciiiR repotted to add to the list of those with a more fa- 
vorable result following surgical intervention 

R«“oiiTi.D ixcmnvrE 

Swan,* in a Rcnrcli of the literature from f« liGo, found sixty-sis cases 
of jejunal cancer Mayo’ reiiorteil a senes of forty cases from 1D07 to 1939. 
Jetter’ reported only one ease over a period of nineteen years m a series of 4,308 
malignancies Roman* found three cases in 230,000 ndmissions to St Luke's 
and St. Mary’s llospitnl, Duluth, Minn Hunt ami Kiineb,’ reporting on 81,477 
patients admitted to the Surgical Dcparinicnt at Woreliester City Hospital from 
1921 to 1928, found that out of 28,13.» surgical specimens examined by the Jab* 
orator}*, three were carcinoma of the jejunum Out of 2,2CG autopsies, sixty* 
seven were carcinoma of the gastrointestinal tract but none were priraar}* carci- 
noma of the jejunum, Medmgei' reported twelve cases of carcinoma of the 
jejunum out of l,4o0 necropsies and 41 000 surgical specimens Mnjo and 
Nettour’ reported an incidence of 015 per cent of all carcinoma of the gastro- 
intestinal tract to be jejunal. At Cook County Hospital, ChristolTcrson and 
Jacobs' found 0 9 per cent of intestinal carcinoma to be cancer of the jejunum 
in 10,309 necropsies A higher incidence was reported by Hunt and Kaneb * 
They found three eases, or 2 1 per cent, out of 147 operative cases of gastro- 
intestinal carcinoma Brill,' jn statistics covering 3,563 intestinal tumors, 
found 97.5 per cent were in the rectum, colon, and appendix According to 
Homans,*® tumors of the small intestine are very rare, more often adenocar- 
cinoma than benign growths The former led to a chronic sort of obstruction 
Ficarra and Marshall" reported only twelve cases encountered at the Lahcy 
Clinic in thirty years According to Feldman,** carcinoma of the small intes- 
tine is an uncommon disease, the necropsy incidence being about 0 05 per cent. 
The incidence of the site of the lesion is as follows: duodenum 25 per cent, jeju- 
num 40 per cent, and ileum 35 per cent Harris and Eosenblitm** and Carter" 
reported the incidence of carcinoma of the jejunum as approximately 1 per cent 
of all intestinal carcinomas Nothnagel** reported nine instances of carcinoma 
of the jejunum in 3,585 carcinoma deaths or an incidence of 0 025 per cent. 
Bunting,*' in 2,200 autopsies, found 104 cases of gastrointestinal cancer, four 
involvi ng the small intestine and none the jejunum. 
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The two cases wc are now reporting are the only patients with diagnosea 
primarj- malignant tumors of the jejunum admitted to St. Joseph’s Hospital 
since 1932 Since tins time, 110,965 patients hase been examined in the hospital, 
making an incidence of 0.0018 per cent- During this time 3,G31 autopsies were 
performed by the perKonnel of the pathology department of Creighton Unirer- 
sity School of Medicine The number of carcinomas was as follows: Esopha- 
gus, 21; stomach, 55; dumlenum, 3; jejimum, 0; ilenm, 0; bowel, large, 45; 
rectum. 20 

Some tlioorie'i ss to the reason for the low incidence nould inclnile those 
gnen In IlnHikslier.'' who htnted that there is !es.s irritation because of the fluid 
conletii of that porlioii of the bone), the nlKaiiiiitr or special inhibitory action 
of Bccretions may bo ft factor, and the abNcnce of any fixed or abrupt angula- 
tions all may be contributory to tbe dcereaseij Incidence Ilcggs” added that 
the lack of stasis of the contents of the area may possibly account for the rarity 
of the lesion 

\<3B AN1> .«=EX 

Small intestine neoplasms occur during middle age Ewing’’* reported an 
average age incidence of 46 5 years Mayo and Nettour’ found 51 0 years the 
age ineidenec for their senes The aserjige age in Babcock’s” eases was 46 
i ears Ilowev er. Joyce*' reportnl a jejunal carcinoma in a 25-} ear-old Filipino 
man The literature would Midicate that tbe legion occurs more frequently ia 
men than m women- Hunt and Kaiieb' found 2:1 to be the ratio of men to 
sromen in the occurrence of jejunal carcinoma. Jlayo* found It to be 2^^ 
more common m men than in women. In oiir two cases one was a man, aged 
40 years, and one a ssotnan, age<l 47 years 


Ki-sirroiiATOLOor 

Sjmptoms of a carcinoma of the jejunum are not stereotyped, but vary 
from little or no localizing symptoms to those manifested by severe intestinal 
obstruction 

Some patients, according to Martin,,** eomplaiii of vague abdominal dis- 
tress, much on the order of those who ore classed os neurotics Some say they 
are aware of a certain mobility of the intestines and n fatigue that occurs be- 
fore meals Others cxperioDce a dizriness that cannot be explained and it is 
often sssociatcil with an «npr«lictable wave of nausea Mayo’ said that t e 
two main features are recurrent attacks of intestinal obstruction with 
current relief and anemia associated with weakness and fatigability. T e 
latter, he claimed, can he explained by the direct loss of blood from tbe ulcer- 
ated regions Boman* dcscnbwl persistent, unexplained anemia and symptoms 
of intestinal obstruction as tbe usual findings tVeakness is found early, as is 
easy fatigability. Usually there is a loss of weight. In the Mayo and Nettouv 
series there was an average weight loss of twenty-fiie pounds. T!\is is proba T 
explained by interference with normal bowel function, both in mobilitj’ an a 
sorption Tarry stools are seldom seen. Occult blood, however, is foun J 
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enough stools are examined*. Later, as the lamen narrows, pain may manifest 
itself and there may be abdominal distention with nausea and vomiting. The 
vomiting is usually intermittent and increases in severity as the obstruction 
progresses. Pain, as described by Boman,* varies from vague discomfort to 
severe colic located in the region of the umbilicus and lower quadrant of the 
abdomen. The time of pain interval is inconsistent but may occur one to two 
hours after eating. Pain in the epigastrium is a late symptom and is found 
after there is metastasis to retroperitoneal lymph nodes 

Vomiting progresses as obstruction increases and may be especially severe 
if the lesion is located in the upper portion of the jejunum. Constipation, a 
frequent symptom, may be alternated with a diarrhea or even normal bowel 
movements. Hunt and Kaneb’ mentioned salivation as a characteristic symp- 
tom which frequentlj' precedes vomiting Those cases that are associated with 
symptoms of acute intestinal obstruction with pain, distention, and vomiting are 
usually found to include a pobT®**! carcinoma, often with intussusception. 
Koenig and Culver” reported upon two patients sent to them with diagnosis 
of duodenal obstruction, but their lesions, upon operation, were found lower in 
the gastrointestinal tract, namely, the jejunum 

PUYSICAI. FINDINGS 

Physical findings in cases of carcinoma of the jejunum depend largely upon 
the stage of the disease. Boman* stated that there are very few positive find* 
inga in the early stage Later, the patient may be emaciated or cachectic and 
will be anemic. Distention varies but usually is present in the later stages 
Horslej” stated that the distention may be absent, even late, if the tumor is 
high in the jejunum but usually quite severe if the lesion is lower. Visible 
peristalsis and sometimes severe peristalsis may be seen if the abdominal wall 
IS thin. A palpable abdominal mass is usually a late finding and, if it is mov- 
able, it is highly suggestive of carcinoma of the small intestine according to 
Broohsher.” 

V-RAY FINDIN<]« 

Brooksher" said that x-ray diagnosis of small bowel carcinoma has been in- 
frequent in the past and as determined by a survey of the literature the diagnosis 
1^ usually made at the time of laparolomy X-ray findings may help in the ding, 
nosis by demonstrating a filling defect at the site of the lesion with a compensa- 
toiy widening proximal to the obstruotlon or, as Mayo* said, barium is often difH- 
eult to observe in the small intestine Init its use in ruling out lesions of the sfom- 
orh and large bowel will be of value. 

Gabor and Hiller” stated that the finding of barium in the Rinall intestine 
for more than eight hours warrants further effort to localize a lesion in that 
portion of the intestine. Although delaj'ed emptying time of the small intestine 
18 suggestive of carcinoma in that region, Horsley” added that avitaminosis, 
*prue, pellagra, and hypoproteincmia may also cause such a finding. 

According to Feldman” the roentgen recognition of carcinoma of the small 
mtestine Ls often difficult. A negative roentgenogram does not exclnde early 
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eases. Its greatest value is in demonstratii^ an obstructive lesion When the 
upper jejunum is involved, a temporary puddling of the barium is noted pros- 
imal to the stenosis. In complete obstnieUon, the proximal portion of the 
jejunum and duodenum is distended with smoothing out of Kerkring’s folds 

Golden*® said that a tumor arising in the ^vall and growing toward the serosa, 
as leiomyosarcoma sometimes does, would not be detected until it nicerated 
through the mucosa or until it became large enough to encroach upon the lumen 

Detection of malignant tumors by roentgen examination depends upon the 
demonstration of a narrowing of the lumen with obliteration of the mucosal 
folds. No evidence of damage has been encountered from the administration 
of barium by mouth in the presence of disease of the small intestine, even with 
narrow constriction In the small intestine the barium suspension remains fluid 

DUGNOSIS 

Accurate diagnosis of carinoma of the jejunum is often very difBcult, but 
Boman* said that inference of small bowel malignancy may be gained from a 
careful history, physical examination, and the laboratory findings. However, a 
definite diagnosis can be made only by roeufgenogram, laparotomy, or autopsy 
Even in the hands of skilled roentgenologists, only 25 per cent of the lesions sre^' 
demonstrable. In the tlayo* series of 101 small bowel cases, ony 25 7 per cent 
had the tentative diagnosis of small intestine lesion before operation. Althongli 
the roentgenologist is unable to demonstrate the lesion in a case presenting clin- 
ical findings suggestive of jejunal carcinoma, one is justified in doing a lapa- 
rotomy in order to make a definite diagnosis As Boman* further stated, a 
thorough abdominal search should be made as concurrent diseases such as chole- 
cystitis, duodenal ulcer, etc. may overshadow the picture produced by jejunal 
carcinoma. 

Primary malignant disease of the small intestine must be differentiated 
from narrowing due to inflammation. As a general rule, a malignant constric- 
tion is short while an inflammatory constriction is longer, being at least 8 to 
10 cm. in length. Carcinoma ordinarily produces a short constriction, 2 to 
cm in length 

PATHOLOOT 

JIabgnant lesions of the jejunum are usually adenocarcinoma and are simi 
lar to the type seen in the colon. Majt)* reported forty eases, with tMrty-one 
being adenocarcinoma, two leiomyosarcoma, one epithelioma, and six m w c 
there were no pathologic specimens. Boman* reported that 90 per cent o c 
carcinomas of the small intestine are of the adenomatous type, usually 
or constricting, but may be polypoid, ulcerating, and nonconsfricting- ^ 0 =® 
reported that the majority of the lesions are located in the proximal portion 0 
the jejunum. Ewing*’ stated that tumors of the small intestine may '' 
polypoid outgrowths obstructing the lumen, the lesions may ulcerate earj, 
the main result may he stenosis from invasions of muscular or subsewus eoa 
Often there is dilatation of the bowel above the tumor and when the tumor 
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in the upper jejunum the disease may simulate pyloric stenosis. Babcock” 
said tbe annular type arises from mucosal glands and, tliercfore, lias tlie bis- 
tolog:}* of adenocareinomn. 

rnooNOsis 


As Bomnn* said the prognosis of any small bowel carcinoma is discourag- 
ing whether the groutli is removetl or not Itankin and Jlayo’^ reported in 
1930 that no patients lived over three years and also added that one-third of 
them had hopeless metastases at operation SIcDotigal” reported that resec- 
tion of the small bowel is followed by 40 per cent mortality and that about 5 
per cent of the patients with small bowel carcinoma have a fi\e-ycar cure. 
Jlayo* reported a liiglicr ineidence of fi\e-ycar cure, giving 12 3 per cent as his 
figure for a series of sixty-six eases Mcdinger'’ reported on twenty-two cases 
from Boston sources, of which nineteen patients were operated upon with 
47 per cent mortality. Of tliosc that liveil, ttircc were well with no recurrence 
for periods of eleven years, three years, and less than one year In the Maj’o 
and Nettour’ report, only four out of scveiity-six were nlive at the time of 
writing, the average duration of time for those who Jived was 17 6 months, 
Two lived seven years. Balieock” ga\e an operative mortality of 17 per cent 
and a recurrence of 75 per cent. Ontch” slated thnt the results of resection 
Were almost totally bad because of the presence of early metastases Ficarra 
and Slarshall** said that the prognosis with or without treatment is discourag- 
ing} the duration of life after resection was given as ono year to seventeen or 
eighteen months. . 


CASE BETOnTS 


Case 1 (No. 54380).— N. L, a white man, aged 40 years, entered St. Joseph’s Hospital 
oa Not. 29, 1032, with a history of weakness, vertigo, and mcloaa He had been treated 
for peptic ulcer about ti\c mouths. Physical exatninatiou revealed an exsangutuated man 
with some feademess in the epigastrium, llemoglobm was 34 per cent and red blood cells 
were 2,820,000. Diagnosis was mado of bleeding duodenal ulcer. Ho was given blood 
tiausfasions, placed on an ulcer regime, and discharged three weeks later. 

On Aug 1, 1933, he re-entered the hospital with the same history, namely, weakness, 
vertigo, and melena. Hemoglobin wna 60 per cent and red blood cells were 3,480,000 
Diagnosis was again made of bleeding duodenal nicer. He was given transfusions, placed 
on an ulcer regime, and discharged three weeks later On June 8, 1938, he re entered the 
hospital because of weakness, vertigo, and meWna. Hemoglobin was 48 per cent and red 
blood cells were 2,470,000. lie nas agam given trans/nsioBs, pheed on nn ulcer regime, 
and discharged three wcelcs later. lie then con<iilted the Mayo Clinic where the diagnosis 
was tonfirmed and he was advi'ed that if farther hleedmg occurred, surgery was indicated. 


On Oct. 4, loss, he re-entered the hospital because of weakness, vertigo, and melena 
Hemoglobin waa 37 per cent and red blood cells were 1,070,000. He was given transfusions, 
continued on ulcer regime, and discharged eix weeks Hter. On Aug 15, 1939, he reentered 
the hospital because of melena. llemt^obin was 90 per cent and red blood cells were 
^,430,000. He remained in tbe hospital five days. On Jan. 5, 1910, be reentered tbe bos 
P’tal with a complaint of weakness and melena. There was a painful area over tho right 
rectus muscle, below the umbilicus There was ft questionable mass palpable Hemoglobin 

‘is treated medically sad dis 
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He «a3 again admitted to tie hospital on Feb. 5, 1941, because of weakness Tert.jo 

andmelena. Hemoglobin was 39 per cent and red blood celJs were 2,600090 There t,« ,' 

palpable mass m the right abdomen. He waa treated tned.caUy and discharged seren weeks 
Jatcr with in»trnctions to return for an operation when h.s condition imprOTel. Altho«-h, 
frequent epi«odea of massive hemorrhage producuT 
weakness, dizziness, and syncope attnbated to dnodeaal ulcer, there never vras any psm 
dyspepsia, nausea, or roraitiDg ^ 

He fe entered the hospital on May 18, 1941 for operation The hemoglobin at this 
time was 106 per cent and red blood cells ncre 5,260 000. 



An operation was done on llaj 19, 1941 Under ether anesthesia, a tumor the size of 
a large orange was found on the antimesentene border of the jejunum. It was lesecteil 
and an end to end anastomosis was done He was dismissed from the hospital on June 13, 1941 
Pa(holo 0 ic EeporC — Gross specimen revealed a rented piece of 'malt bowel 12 an 
long, with distended vessels on the surface and a firm smooth globular ma«s 6 era in diam 
eter projecting from the convex surface beneath the serosa. IVhen the bowel was opcncl 
the lumen led into part of the projecting nodnie which was soft, red, and resembled mu-wle 
The mucosa of the bowel around the opening into the tumor was thickened and edematoas. 
The rest of the tumor nodule was a cavity fiHed wilIi fluid blood and partially bned with 
layers of fibrin Ijnog on a smooth Jining (See Fig. 1.) 

llieroscopic report on sections taken from (be sobsiaaio of (he Jargo tumor raa*!, the 
margins of the divertieuluin from ttie bowel and from the wall of the large area contauunj 
the hemorrhage, revealed essentially the same pteture. The tumor was made np entirely of 
large elongated cells, with hemorrhage here and there and manv hyaliiuzed smad zones. 
There were scattered pyknotic nuclei and a rare cell containing several nuclei and giant m 
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Bize. Both hematopyjm — eosin and Masson Trichrome stains were used. The histologic 
picture was one of a muscle tumor with enough growth aetisity to merit the designation of 
leiomyosarcoma of an apparently low grade of malignancy (Sec Fig 2 ) 

Diagnosis was encapsulated large polypoid sabserona leiomyo^arconia, grade I, of the 
SQiall intestine, with diserticuluci and hemorrhage into tumor 

Semarks . — Such lesions tend to recur if incompletely reniored, and metastasize late to 
lungs and lircr. They are radioresistant Isolated cases of permanent cure are recorded. 
This particular lesion was of a loi\ grade malignancy 



The patient was examined on May IP, JtMC, fiee years after resection of the tumor. 
Since the jejunal resection he has worked at h» occopation os cabinetmalier, except for 
Irmpora^ absences, at which limes n bladder stone wns remoied suprnpubicslly, trnns 
urethral resection of a hypertrophietl prostate wax performed, and drainage of a peri 
nephritic abscess was done. lie is in excellent health Iloweier, he wnrs an abdominal 
•upport because of an incisional hernia This mil be repntrod in the near future 


Case 2 (Xo. 37I90). — A K, a white woman, nged <7 years, enterisl Kt. Joseph’s llos 
Pital on -hog. P, 1039, complaining of frc<inent Tomiting and a paroxysmal type of pain in 
the abdomen. The patient had been in goo*! health until nliout six tnonihs Iieforc admission. 

that time slio sufTered screre pam in the nUIomcn, lasting two of three hours. This 
came on after gorpng herself with popeom She did not aoinit, but was rcry sick. Three 
months later the developed a (uffocatiag feeling that oeemeO to start in the abdomen and 
her the feeling of “dying “ Oeea*ionalh this wns ossnrisio.1 with eomiling Fit" 
•Cs* before admission the suffered a sercre Totnilipg attaek that she attribule-l to the la 
geitioa of gia, and this was the liegioniag of the severe siekness gho became progTessire’y 
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EURCEKT 


^Torse and Vfould vomit almost every time ate. The feeling of roffocation beeame more 
and more severe. During the last month of the illness she developed a pam that often 
started in the region of the right costovertebral angle and radiated antenorly to the region 
over the gall bladder. Vomiting recorrea frequently, was projectile in character, and tn 
accompanied by nausea. The eme«is was green in color and contained particles of eii.li 
gested food. There was no gross blood m either vonutus or stool, the latter, t(», was tail 
to be green There was a 1q«s of sixteen pounds of weight during the hst two months of 
the illness. Past history was Doneontnbutoiy. 


Fie 


Physical examination of the bead and neek gave negative results. The chest was clear, 
heart regular, and there were no murmurs. Blood pressure was 174/110. There were so 
masses or areas of tenderness is the abdomen. 8he was moderately obese, weighing 171 
pounds 

LabOTOtoT]/ Seport — Dlood ooant was: hemoglobin, 107 per cent (15 4 Gm. equal lOJ 
per cent), red blood cells, 5,370,000; white blood cells. 16,600; monocytes, 1 per cent; lya 
phocytes, 16 per cent, neutrophilcs, 83 per cent; staffs, 4 per cent, segments, 79 per Mot. 
Urinalysis allowed specific gravity, 1032; acid reaction, trace of albumin; sugar, negative. 
Myxomatous amorphous uiata crystals. Wassemuma and ICahn reactions were negative. 
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S-roy TJfjxJrf.— Examination of the elie«t wb» nej^itiTe Pfclimioary films of Iho gall 
bladilcr area tliowcj no ilofioito pathology. Esophagus tins ni*gatite. The stomafh filW 
wtll, a«UoB Tifts npgative. I’jlotos amt Jawtennw fillotl well, negative. In the tipper 

portion of the jejunum there Mn« npparenlly * marke*! degree uf i)li«lruetion. I’rnclically 
all of the harium tras still rvIniniNl proximal to this point at a I'eren huur oliscrration. 
Tnentyfour hour* hter the liariiim had faiIe-1 to ps«s through the obstruction prctioiL'ty 
rcporte<l in the jejunum. There nns a very definite dilatation of the proximal jejunum. 
(See Fig n.) 

rrealmoit.— Wangensteen suetwn ixna sincted; tntravctious tluids, and morphine for 
pain, were n<lniini«torec1 for tno daj« prior to operation 0|>erali<>n niis performed on Aug 
11, 1039. Through a left p.arain<<<tian inrisioa renteriDg on the umbilicus, the smnll bouel 
was explored. Twelve inches from the dudlrnal jejunal junction a firm annul.ir constricting 
growth wa* found. 



FafAofOflic Keport — Gross specimen was a resected piece of small bowel 8 cm long and 
3 in in diameter. Vessels were deeply engorged The midyortion was narrowed aud 
within tlie lumen a firm mass could be felt. On opening the eegmeat a soft gray mass 
filled the lumen of the central segment. It nas papillary and sprang from the raucosa. 

Histology revealed a papillary tumor mass in which the thin papillae were covered by 
®ae or more tall hyperchromic cpithelia. There was some invasion of the submucosa by 
these papillae and by glands lined by similar cells. 

Diagnosis was Papillary adenocaremoma of the jejanum, grade II. (See Fig. 4.) 

•Kemarlus— After an unc'entful eonTaleseenee, the patient left the hospital on the 
l^enty first postoperative day. 

Examination on May 19, 194C, six and onehalf years after operation, showed the 
patient to be entirely well and working every day. Weight is 193 pounds. 
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Two patients having had jejunal malignancy are reported who are alive and 
well five and six and one-half years after resection. 
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AMPUTATION OF THE INDEX EAY 


Captain James H. Mahoney, Lieutenant CoU)nel Gforge S. Phalen, 

AND Colonel William H Prackelton, Medical Corps, 

Army or the United States 

(From the Hand Section of Surgical Semice, IFittm* Beaumont General Hospital, 

El Paso, Texas) 

T he thumb is the most important digit of the hand, and tlic index finger 
tanks second only to the thumb in impottance. Because the index finger is 
more important functionally than the other fingers, surgeons have been taught 
fo salvage as much of this finger as possible ivhcn treating an injury to this 
digit.* In treating a large number of cases on a hand service of an Army gen- 
eral hospital, we have found that salvaging all or part of an injured index 
finger may often result in a loss of elTieiency m the use of the hand This is 
especially true when the index finger roust be amputated at any point proximal 
to the proximal interphalnngeal joint In these eases an amputation of the index 
ray (index finger together with the second metacarpal bone) has resulted in a 
restoration of almost normal function in the injured hand Because it is ap- 
parent that the general surgeon may not be loo familiar with tliis typo of op- 
erative procedure and its indications we feel jastified m publishing this report. 

We have recommended amputation of the index ray only in patients with 
normal, or nearly normal, function in the remaining digits of the hand These 
cases fall into two groups- (1) Patients with the index finger amputated prox- 
imal to the proximal intcrphalangcal joint, and (2) patients with the index 
finger so badly damaged that any reeonstniclh'c surgein’ would hold little prom- 
ise of restoring a fairly normally functioning digit 

The only absolute indication for amputation of a finger is loss of blood 
supply of sufficient severity to produce ischemic necrosis Even though the blood 
supply of a finger may be adequate, amputation of the digit may be indicated 
if there has been sufficient damage to the tendons, nerves, and joints so that re- 
constructive surgerj’ will not produce a well-functioning finger. A poorly 
functioning index finger of normal length may add its minimal function to the 
total effort of the hand, but while doing this, it also robs tlie remaining normal 
digits of a portion of their corohined functions. Dexterity may be greatly im- 
paired because of the strategic position which the injured index finger holds 
between the normal thumb and remaining normal fingers If the index finger 
cannot he opposed strongly and painlessly fo the thumb, the patient then aulo 
matically snhslitutes the normal long finger for this pinching action Wc have 
ohscr\-ed that the long finger is capable of adequately assuming nil the duties 
ef an index finger. 

Time and money may also lie factors which must lie considered in deciding 
'I'liclher a finger should he niupulatisl or reconstruelcil. The patient may not l>e 
for p«WKr»«on. July S\. JWe. 
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able to afford a prolonged ho^italization or the multiple operations necessary 
to reconstruct a damaged finger. If the surgeon feels confident that he will be 
able to restore a damaged index finger to a fairly normal functional state, then 
the reconstructive surgery indieated should certainly be done. But the patient 
may lose much time and money in a vain effort to salvage an index finger which 
is too badly damaged ever to function normally again. 

Instead of spending six to eighteen months in a futile attempt to restore 
the index finger to normal, the patient might find it to his advantage to submit 
to an amputation of the index ray and return to work within twenty -eight days 

If the index finger can be amputated through the middle phalanx, the digit 
will still he sufficiently long to permit an adequate pincliing action between the 
tip of the thumb and the end of the amputated finger. Furthermore, with a 
normal painless range of motion stHl present in the proximal interphalangeal 
joint, the index finger ivill be of considerable aid in the grasping of objects 
If, however, the index finger must he amputated at any level proximal to the 
proximal interphalangeal joint, there will remain a stump which will be of sery 
bttle functional value. In fact, this short index stump actually may reduce the 
efficiency of the hand. 

Patients w’ho have had an index finger amputated through the prosims! 
phalanx state that the index stump hinders the othenvise normal function of 
their hands They are constantly bumping the end of the stump while doing 
any work with their hands. In grasping an object, the bdex stump may even 
push against the object grasped In shaking hands, the short stump may also 
be in the way There is no longer any adequate pinch between the short index 
stump and the thumb, and the long finger is hindered to some extent in taking 
over the normal function of the index finger because of the interposition of fbe 
index stump between the long finger and the thumb. 

The followbg case reports illustrate quite well the type of patient for whom 
an bdex ray amputation is indicated. 


C4SE REPORTS 

Case 1. — A 21 year old master se^eant ia the iafantiy was wooaded ia comhat on 
Dec. 13, 1944, in Belginm He sustained multiple wound*, including partial traumatic ampu 
tion of the right and left indei fingers and the left thumb. The soldier was taken 
and the initial debndement and prunary closure of the wounds were performed by a 
medical officer. The wounds healed without infection, learing the soldier with an ampn 
tion of the right and left index fingers throng the proximal half of the proximal pha anx an 
an ampctation of the left thuinb through the base of the distal phalanx 

The soldier amred in the United States on July 1, 1945 He was granted 
ralewent furlough*, during which tune he worked as a clerk and truck driver in 
agency. He was admitted to the hand service of this general hospital on Jan. 12, , 

amination of the right hand revealed noinml long, nng, and little fingers; the ““ 
was deformed due to a minor injury m the reguin of the nail bed, but function of this dip 
was not impaired; the index finger was amputated through the proximal half of the 
phalanx. The index finger stump was well covered with an adequate vol^ skin pa ' , 

was point tenderness on the dorsoradial side of the stump The end of the stump 
somewhat bruised. Active range of motion in the second metacarpophalanged joint 
180 degrees extension to 90 degrees flexion. There were multiple small metallic foreign 
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on the dorfum of the hncil Tiotile on roentcrnoj^m. nnil three ncrc |<nl]>aUo In tho rubcu 
fsneotu l!**tio over the third metararj'al nai) the pronimnl {-linTAnx of the rinu fincer. 

Examie-ition of llie left hin>l rrxralrvl normal I'liif;. rin;;. nnit little Rncfri* The thimb 
had hcea nmputateil through l)e )n«e of the diMa) phktnnf, nnd there wns an inadequate 
pad oxer the enl of the rtump Tlie {ndex tlngrr had been nmputnteil through the proximal 
half of the proximal jhahtlx, ■•nxing a xerr eliorl »lumn 1 he nrh t>elueen the index ond 




914 


BURQiJtY 


midOlo fingera had been drawn aamewhnt dwtalljr when the index itump was closed, but there 
was still actire motion in the second inrtncarpophalaBgent joint of 180 degrees erteadoa to 
00 degrees flexion. There was no point tenderness orer the index stump, but the end of the 
stump appeared somewhat bruised. 

On admission, the saMier made the following stalcBeat: “Something has fo be done 
with those forefinger stumps, as they are always in my way. I bump them so ofteo they get 
tender ’’ 

On Jan. 18, lOtO, the sutlier had Lilateral index ray amputations with plastic rensioa of 
the amputation stump of the left thanA and fcraonl of the three palpaMs metiUic fortiga 
I>odiea from the dorsum of the right haixl. The cperatire iaeisions healed by primary intea 
iioo On the twenty first postoperatire day, aelire motion of the fingers and wrist was la 
stitoted. riiT'ical therapy, eon<i<tiag of whirlpool liathj and mnssogs, was girea for one week 
to Bid in the return of normal motion in the fingers of both haniN Oa the twcuty-eighlb 
po«toperniiTc day, the soldier was disrhargej from the Army oa a certificate of disability 
lie reiume<l to hts former cmlian oecnpalion at a deck aa>t truck driccr ta an cxpre*i ageaey, 
and nt this lime he is performing the work much more rfliciently than he could prior to smpu 
lation of (he index rays. 



_ »«ti 

n, SlOe view of ssme hand showine how the short index stump may Interfere 
normal (unction of the remalnlnn digits 


Case 2 — A 20 year old first lieutenant, serving ns a paratrooper in the infantry, wm 
wounded in combat on Oct. 2, 19«, in Oennany He sustained multiple wounds, includ“>S 
a partial Imumatic amputation of the fight index finger. The wound of the right ban wi 
treated by debridement and primary closure. 

Tlio officer was transferred to this general hMpital on July 2fi, 194 j, pninanly or 
further treatment of nn ununited fracture of the left femur. In addition, he requeste eo 
Bultation with the hand service beeaose he felt that the right hand would be more 
if the stump of the rndex finger were amputated. ThU index finger stump was so ^ 

It could not be opposed fo tlie thumb and did not aid in grasping objects. He stated, 
am constantly bnii.mg this stump when I use my fight hand This stump seems to •!» 
bumps.’’ 
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Exaraination of tlio ri^ht hand on June 9| lO-tG, rerealc<! normal thnmli, long, ring, and 
little finger*. The index finger «n* nmpulaled through the middle third of the proximal 
phalanx, and the end of the rlum]i «n< nell coaerol nitb an adequate *hio pad. Active range 
of motion in the feeond tneinearpophalangrtil joint vra* from ISO degreei extennon to 100 
degree* flexion. 



— A, VoUt view ot right hand. foltowlnB li 
I. showing that the long Anger no- 


tendon transfer at the wrist. 
, _ B, Side view of i 
» normal Index finger. 


X niy ampMtnlion nnfi flexor 
ray nseume the full duties of 


On June 10, 19t0, amputation of the nght index ray was performed, i\ith a transfer 
of the flexor profundua tendon of the index finger into the flexor profundus tendon of the 
long finger at the wrist The operative incisions healed by primary intention Physical 
therapy, consisting of whirlpool baths and massage, was given for two weehs to aid in the 
restoration of normal motion in the fingers and thumb The patient experienced some dis- 
comfort at the site of tendon transfer at the wnst when starting active motion m the finger*, 
hot this subsided in a few days. 

Although this patient is still ho«pitalized for further treatment of the fractured femur, 
_ * as already found that he is better able to use the right hand in walking on crutches or 
in perfortomg other manual duties about the hospital 

Case 3.— a 28-year old Army sergeant was taken prisoner at Bataan. While working 
Th* “ine, he anataiaed an injury to the left hand on June 6, 1945. 

, index finger was crushed by a faUing stone. A Japanese medical officer sutured 

or laceration along the proximal phalanx of the finger without any previous cleansing 

^ ^bridement of the wound. The finger became infected, and osteomyelitis developed m the 
^^*'®®^_phalanx. A curetfement of the draining wound was performed m September, 1915, 
the index finger was placed in traction in a banjo splint when the soldier was evacuated 
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to the UmtH States The woudJ healed hr JaitnaTT, 1916, whde tU eoldier *as a ptieat a 
an ArtjT ^ceral ho-piuL At that itsstattilion, the fo!dj« rfqie«»e3 that the ain 
be anpatajeU, bet the cpiaJon of the tcedteal oSeers iraa that the Csjer shi^dl be wl 
The eoIJ.er traj traaiferre.! to another s«=eal to*piial, where a=po‘atira of the e’ex £s^ 
was asaui refo«ed beeaaje the taedteal felt that thu di^it shodd be sared if it'»3 

po*T’.t!e. 

The soHier was transferred to the hand serriee of thi« general hospital ca liar 21, 191*^ 
for ftirther eraloation and di*po*iuoa. He still maintamed that the injoie-I fiager Win his 
way aad that the faaetica of the hand woaJd U improred a g-eat deal hr ^pntatioa of 



nr S tCaee 3) —A, > olir view of left bant AlUioueti the ladei Onser has normal sensa- 
tion. its Joints and tendons bare b*<0 lrtei>arab>r dsmated. _< v .a# 

B, Sid# Tiew of saine hand, showtoe bow ih« damaeed Index Oncer Interferes with the 
function of the remauiine Bormal dlcltn. 

Examination of the left hand terealed s normal thumb, long, nag, and little fisgefs 
The index finger wa* shortened three-fourths of an ioth. There was a tieatns ca the nd-al 
side of the proximal phalanx, exteedinw to the di«l4l interphalangeal jomL Sensation *ss 
normal throughout the entire in<Jrx finger. Bange of motion in the seeond metaearpophalangeal 
joint was from ISO de g ree s exten«jon to 110 degrees fenon, the proximal inlcrphalangeal 
joint was fixed by bony ankylosis at 180 degrees; and the distal interphalangeal joint irts 
also fixed at 150 degrees by a firm Cbnms ankylo«is. Eoentgenograms revealed a healed 
fomminutel fraetnre involving the ehaft and head of the proximal phalanx and the base 
of the middle phalanx, with evidenee of chrome osteomyelitis in the proximal phalanx and 
bonv ankvIo<is of the proximal interphalangeal jmnt. 

On Jnne 2, 194®, ampntatioo of the index tajr was performed. The operative ineisca 
healed by primary intention. Physical therapy, eonsisting of whirlpool baths and massages 
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ns prrB for one work to nlil In llio rr'toratlnn nf oormAl motion in tho fln(;ors an<] thumb. 
Th# falirnt hn fsj'rrsso! romplcfo rntUfariion mth tlir in<Trn»ri| <]ptioril) nnil u*ofulnp*i 
he BOW hs» in the left Imml. lie that llie left I inj; rnget js^tfcrm* nci'vjmicly the func 
Imns of B nortnal in.Jex IlnCer. 



Velar slew nnil /!. aMe slew e>r enme haml a« M>o«n in hie ^ after lnil« * ray 
tSsil-V*?' eflleleney of IhU hanj ha« been much lnn>rese.l li> removal of the poorlj fuoc- 
sesning inaex flnirer anJ mtoratlon of o wMe ainonth cleft Ih tween ttiumb anl lone flnieer 


DI^CfS-MON 


During tlic past jear, wc liasc performed eighteen ninputattons of the index 
ray. In c\cry case, the dexterity of the liand has lieen improtctl and the patient 
as cxprcssevl salisfaction Vi'ith the end resnlt. The cosmetic appearanee of the 
and lias also been improted, hut \\c ha\c always considered this factor to be 
of only secondary importance. When recommending an index ray amputation, 
We have been primarily concerned in the restoration of an cfliciently functioning 
snd ; the fact that the cosmetic appearance of the hand is also improved becomes 
purely incidental. 


In performing an index ray amputation, an incision is made about the 
ase of the index finger and then extended longitudinally on the dorsum of 
he hand to the base of the second metacarpal. The second metacarpal is ex- 
posed subperiostcally and ostcotomized just distal to its base. The base of this 


bone 


13 not removed because it is desirable to preserve the insertion of the ex- 


ensor carpi radialis longus tendon ‘ If possible, tlie tendon of the first dorsal 
juterosseous muscle is isolated and inserted into the tendon of the second dorsal 
uiterosseous muscle. This tendon transfer does not materially increase the range 
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of abduction in the long finger, bnt it does increase the power of the long finger 
to resist pressure from the thumb. The digital nerves are carefull.v isolated, 
ligated, and buned to prevent the formation of painful neuromas Throngh 
a small separate trans\crse incision at the wrist, the flevor tendons of the index 
finger may be withdrawn and ttaiKfcfrecl into the flexor tendons of the long 
finger. Obviously this tendon transfer should increase the flexion power of the 
long finger, but it is difliculf, if not MCll-nigh impossible, to evaluate the clinical 
results of this procedure. In any esent, tic do not believe this flexor tendon 
transfer is an essential part of the operation. 

It is true that amputation of the index ray docs narrow the breadth of the 
palm, and this may not be loo desirable in a patient who must perform heavy 
manual labor It has been oup experience, however, that the increased dexterity 
obtained In this operation more than eompeasates for the slight diminution in 
breadth of the palm With an amputation through the second metacarpo- 
phalangeal joint, llierc would still lie present a stump which would be con- 
stantly traumatized and which might interfere to some extent with an adeipiate 
pinehing action between the thumb and long finger In every case where index 
ray amputation w as advised. Ihc iwilient had had ample opportunity to use and 
work with the injured hand Jinny of the patients had received “work 
furloughs” of sixty to ninety days, and some had been returned to military 
duty All of the patients found, through exporicnec, that the rfllcleney of their 
hands wm markedly impaired bj the injured or amputated index finger; all 
patients agreed that, following amputation of the index ray, the function of 
their hands was niitch inipro'oil The majority of those patients performed 
manual labor for a livelihood. 


SUMilARt 

1 Amputation of the index ray is indicated in cases with an amputation 
of the index finger at any IcicI proximal to the proximal interphalangeal j'omt, 
and in patients with an injured index finger not amenable to reconstructive 
surgery. , , 

2. When only the index finger bas been inj’urcd, and the remamder of we 
hand is normal, amputation of the index ray mil restore almost normal function 
to the injured hand 
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SURGICAL TREATMENT OF INGROWN TOENAIL 


Lieutenakt B. G Clarke and LrcuTENANT K A. Dillinger, 

^Iedical Corps, U S.N R 

E xperience with 269 patients witu mgrown toenails operated upon by 
Winograd’s technique is summarized to augment the CKcellent studies 
already published including those o£ Dowd,^ Kurtzahn,® Kej’es,* and Wino- 
grad,*’ ’ who presented statistical data on postoperative follow-up m their 
reports. The judgment of the surgeon will dictate the use of conservative 
treatment or selection of one of sei'eraJ types of operations Each has been used 
successfully by its exponents in the past and present 

HISTORICAL 

Michaehs* reviewed work done before 1830, Emuiert’ abstracted contribu- 
tions from that date until 18C9, and Bartlett,* Keyes,* and Wilson® discussed 
more recent reports A description of the anatomy of the toenail may be found 
in A Textbook of Histology by Maximou and Bloom 

As early as 1830, Mkhaelis* pointed out the importance of cutting the toe- 
nails square with their corners exposed and of weaiing well-fitted shoes to pro- 
'cut ingrown toenail. This obseiwation has been gcneially agreed upon since 
Among conservative methods of treatment, llcister* in 17G3 elciatcd the 
corner of the ingrow'ing nail with a sound and maintainrd it m position with a 
piece of cotton thrust under the nail corner as a splint The same method 
was described by Foote," Dea\o),'* Graham,” Dodd," Kendall," Wino- 
prad,‘ O’Donogliue," Cimstopher," and others. The ingiowing nail comer 
may also be separated from the inflamed soft (issue with inelastic materials 
such as metal splints described as early as 1825 by Duden,* lately by Foote and 
Livingston,'* Klagcs,'* Marton,*® and Lmch*' Celluloid-soaked gauze was used 
by Mickcl 

Dodd" ga>e instructions for another coiiscn-ative technique which he ha.s 
Used successfully: tlic center of the nail is shaved with knife, glass, or emerj* 
board and a V-shaped notch is clipped in its end This method, employed by 
LaFayc* in 1739, has met with the approval of many since 

Albncasim® treated ingrown nail in the clexenth century by excision and 
cautery of the exuberant granulation tissue During the nineteenth, caustics 
and cscharotics were widely used Among coiileinporaries, Vernon" has suc- 
cessfully employed electroMirgery for the same purpose although his report 
does not specify the as erngo time rwiuired for healing. 

Surgical excision of the grnmilnting soft tissue was practiced by AmhroTsc 
Pare* four hundred years ago Emmert’ and f’otting" devised operations for 
more extensive cxeision of the granulating tissue together with a segment of nor- 
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mal tissue from the side of the toe. As the defect healed by cicatrization the soft 
tissues and skin were withdra^ni from the nail comer. Healing by this method, 
according to Getting, »* rcquirwl four necks. Ncy“ in 1923 described the exten- 
sive resection of soft tissue from the side of the toe followed by plastic skin clo- 
sure of the defect, which required from two to three weeks for complete healing 

detraction of the irritated .soft parts from the margin of the nail is the basis 
also of an operation described in 1893 by Howard,** who excised an elliptical, 
wedge-shaped segment of skin and soft tissue from the uninfected area at the end 
of the toe and sutured the defect to withdraw the inflamed part from the in- 
growing nail edge. Bartlett* successfully emplojed a less extensive incision, re- 
moMng a wedge of tissue from the side of the toe to achieve the same result 
These techniques require incision only through uninfected areas and favor 
primarj- healing and short convalescence. 

Inflamed tissue is removed from the uail in the foregoing types of operation 
In currently more widely practiced techniques the ingrowing nail margin is 
removed. Fabrieius,* seventeenth century Italian anatomist and surgeon, the 
pupil of Fallopius and teacher of Harvey, c.xciscd and avulsed the ingrowing 
margin of the toenail. He was followed by Ilcister and Jliebaelis* Agard,** 
Anger,** and Doud' modified this maneuver to include excision not only 
of the ingrowing nail margin but of the lateral skin fold, the granulating 
soft tissue, and the nail-bearlng matrix as well. In ten of Dowd's twenty- 
three eases, healing was by first intention. In 1899 Foote" published a 
leas radical variation of this tecimique which has been discussed by Fabry,** 
O'Donoghue,’* Cliristoplior,'* and others- This is called the standard or ron 
Bergmann operation by Keyes** A wedge of tissue is excised down to the 
periosteum of the terminal phalanx to include a strip of nail about one-fourth 
inch (0 5 cm.) wide, the underlying nail bed and matrLx, and the adjacent lateral 
skin fold and ulcer. The matrix is curetted and each end of the wound maybe 
approximated by stitches Kurtzahn’ reported no recurrence in twenty-five 
patients observed for one and one-half years postoperatively. In sixty cases 
studied by Keyes’ in which the same technique n as used by a group of surgeons, 
there were three recurrences Sixteen days were the average required ' 
ing in this series j m three patients healing was by first intention. In a basic y 
similar procedure, Thurlow" and Bennett’* developed methods of plastic closure 
which are described in their articles Although Bennett does not give fioUrK on 
recurrence, bia patients were walking in throe daj s and ready for milifarj u j 
in seven 

The most radical procedure for cure of ingrowing nail is removal of e 
entire nail It is generally agreed that without curettage of the matrix, recur 
rence is frequent. Dupuytren* in 1826, however, excised and avulsed 
and destroyed the matrix. Deavori* and Scougall" described the same Ice J*! 
although their report does not contain stalisticsj among Keyes ’ ^op, 
patients were operated upon in this fashion with no recurrences and ® 

healing time of twenty-three days. Removal of nail and matra wit pas 
closure of the defect by mobilization of skin flaps proximal and i a 
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Site of the tinil hns U-cri flonc f»y DoJiin,’* KrmJ.'iII,*’ Dicficlftoum,” \uftnll,** 
and Wilson,® ^\ho dcsoriln-d tlicir nirtliods !n Krjcs” series, four <nsc“s wore 
done by n plastic nicUiod, w ilh one rccnrrcnw 

Wino?rfld’s (cofinifino. otitlinoil in li« Brticlos* * find ifi Cbnsfoplier’s .Vi«or 
Surjjcri/,'' is n refinement of Kobrieius' made possible by use of on anesthetic. 
The nail-fomiiiR matrix is cxi>omx 1 by n sinnll incision m the opon>chium, and 
after tenio\al of n onc-eielilb to one-ijunrtcr inch {0 3-0 0 cm ) strip of ingrow- 
in? nail, the matrix and nail IkmI arc curetted IcaMti? the .soft tissues otherwise 
intact. Wmosrn<r did n follow-up study on twenty r.isrs for cisiitccn months, 
in which there were three reeurrcnccs In Keyes'* .senes of thirty-four eases, 
there were four rceurroneos Ainon;; twentj-iiine of our Nasal eases followed 
closely, nine reeurrenccs wore noted, two uitJi sinififoms. Anions a group of 
240 Marines operated upon, niuon? whom sjstefnatie follow-np was not made, 
only one recurrence was known l*rimnry healing oecurrod in our entire series 
of 269 ea.ses wlueh may lie attnbutahic to fas'orablc age group of patients, the 
•simplicity of the proccduro, and uniform proopcnitisc preparation consisting of 
suntieal scrub of foot with hand brush, soap, and water Poote" in 1899 empha- 
sized the importance of scrubbing and disinfecting the toe Graham** used a 
technique similar to that of Wmogrnd, dissecting rntber than curetting the 
matrix. lie did not gixe figures on recurrence 

RFIXlttr OF C\SES 

Two groups of ca>ios arc included in this study Twenty-nine operations 
«'ere performed aboanl a Nasal vessel. These represented on annual inci- 
dence of 29 per 1,000 men. Two Imndred forty operations were performed 
upon men of an expeditionary unit of Marine infantry, representing an annual 
incidence of 113 per 1,000 men Koch operator used ^Vlnog^nd’3 technique with- 
out modification, using digital nerve block with procaine hydrochloride 

Conditions aboard ship favored preservation of records and extended follow- 
np. The twenty-nine operations were done on twenty sailors whose average age 
was 23 years, between 18 and 30. No ease was included m the study on which 
follow-up was for less than three montlis, whicli proved to be enough time to 
detect recurrence The average period of observation was eight months, the 
longest, eighteen The operation was performed only when pain was caused 
hy an ingrown toenail, with or without marked soft tissue hypertrophy and 
granulation In five men paronychia and abscess formation had occurred previ- 
ously Two men had operations elsewhere for ingroivn toenail with recurrence 
In all eases, the great too was affected, in six the right only, m seven the left only, 
in Seven, both big toes. Twenty-one operations were on the medial nail margin, 
four on the lateral margin, and two on both sides of the toe, making twenty-nine 
operations in all 'When infection was present, several days’ treatment were 
directed toward its amelioration or localization hy conservative methods 

In each of these eases the patient scrubbed his foot before operation using 
a surgeon’s hand brush, soap, and water in the fashion of a surgeon’s hand scrub 
for ten minutes, under the supervision of the surgical eorpsman. Skin was 
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prepared with tincture of merthiolate, 1;1000, and a-xcptlc technique was era- 
plojcd In e\er.T ease primair healing oeenrred without infection. Post- 
operative discomfort was negligible; mUd sedatives or analgesics were used occa- 
sionally. Petrolatum gauze and a snug bulky dressing were applied at operation 
and left for sL\ to twcnly-four hours during whicli the man remained in his 
bunk with the foot elevated. He rvas then allowed up with dry sterile dressing 
whicli liccamo unnecc-^sarj- after the fourth to .seventh day. 3Ien returned to 
duty, depending upon tlic nature of their ssork, in two to Use dajs In nine 
cases, or 31 per cent of the group, small regrowths of nail appeared fioin the 
curetted nail bed, two of which eventually caused pain. 

Among the Jlarines. follow-np was more difficult. It was the surgeon's im- 
pression tliat tile relatively high incidence of the disorder in this group of 
infantirmen was accounted for by hcarj' shoes and tropica] espeditionair 
conditioas When iicccssats, conservative preoperative treatment was ad- 
I ministered to reduce infection In the involved toe. Each patient was required 

to scruh lus foot for five miiuitca with hand brush, soap, and water before 
operation under supervision of a hospital corpsman. Skin was prepared witVi 
tincture of nicrthiolato. 1 1000, and modified sterile technique, without gloves, 
was observed Winogrnd’s operation was performed, in a few cases modified to 
the extent that when large mass of exuberant grniuilation was present this 
^ was excised Sterile crystalline sulfanilamide and petrolnUtm gauK were 

applied The patient rcmainctl on a cot for twenly-foiir hours with the foot 
' elevated, when llic dre.SiStng was rcplaccil hy dry .sterile gauze and he was allowed 

up. Ilcnling was b\ first intention in all cases Men were ready for fall 
j military duty , « itliout drmmtrs, io three to five days. Because of high casuslty 

^ rates and combat conditions, accurate records and follow-ups were not kept- 

In only one instance, however, did a case of ifciirrcnce come to the surgeon s 
‘ attention 

j COMMENT 

i Survey of csisting piiblicnlions indicates that prevention of ingrown toe- 

1 nail depends on trimming the ends of the toenails square and the use of well- 

‘I fitted shoes Acceptable methods of conseivjilive treatment include elevation 

of the ingrowing nail corner and splinting with cotton or other materia , 
ri or shaving the center of the nail and notching its free end EleetrosoraeO 

' as well ns several techniques for excision of c.suberant granulation tissue have 

been employed, although healing may require some time in certain of t ese 
' ' techniques Tlio nail and its matrix may be removed completely and almwe 

' to heal by grainilatiou, or the defect may be closed by mobilization of s on 

flaps and plastic repair Another technique is the removal of a wed?e-shap^ 

; block of tissue including the ingrown strip of nail, adjacent skin fold, an 

I granulation tissue, with enrettage of the nad matriv and bed Of eighty- ree 

patients treated thus, cases in which figures are available, three ^ 
currenees "Winograd’s technique consists of removal of a nail strip inclo 
the ingrowing part and curettage of the nail-forming matriv and nan c 
through a small cponycliial incision leaving the soft tissues otherwise mac 
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Among the cases in which follow-up was carried out In Winogiad’ and Keyes,^ 
"ieven of fiftj'-fonr included recmronces. In the present studs, primarj- healing 
occurred in all of 269 cases, which may be attiiluitablc to favorable age ot the 
patients, the simplicity of the procedure, the use ot u-scptio technique, and 
uniform preoperative prcjiaration of the foot by surgical sciub with liand brush, 
soap, and 'nater Among closely followed Ndv> personnel there were nine recur- 
rences in twenty-nine cases, two with symptoms Among 240 Marine infantry 
men who were not followed, only one recurrence came to the surgeon’s attention 


SI AIMARY 

1. Results of operation foi ingrown toenail by Winogiad's fcclimque in 269 
cases arc considered, and other eonsersative and opetatue methods of treatment 
are discussed. 

2. Primary healing oeenrred without iiifeetion m all cases, which may he 
attributable to fa\ orable age of patients, simplieitj of procedure, use of aseptic 
technique, and uniform preoperativc preparation of the foot by surgical scrub 
with hand brush, soap, and watei 

3. In tweiitj -nine closely followed cases, thcic weic tune recurrences, two 
with symptoms 

Th« authors ar« grateful to Dr Fre<lerlck Chriatopher. Sunreon-ln-chlef. Evanston Kes- 
Mtal. E\anston. Ill , tor hts aihlre In the preparation of this maouKrlpt 


i Povrd, C K- Report of Tnenty nine Cases of Ingrowing Toe sails Operated Upon 
br Anger’« Alethod, Kec 43. 472 473, 1893. 

’ Kurtzahn. Treatment of logrowo Kails, Deutsche Zt«c]ir f Chir 218 411 414, 1929 
I. Seres, E. L. The Surgical Treatment of Ingronn Toenails, J A. M. A 103: 1458 1400, 
1934 

I. Wioograd, AM A ModiOeation m the Technic of Operation for Ingrown Toenail, 
J. A. M. A 82: 229 230, 1929 

i. YTinograd, A. M Reiulti in Operatioo fur Ingrown Toenail, Illinois M. J, 70 197 19S, 
1938 

> Michachs. K S ‘ Ingrown Kails, J. i) Chir u Augenfa 14 234 235, 1830. 

Emraert, C Operation for Ingrown Kail, Arch t klin. Chir 11: 268 277, 1869. 

1. Uartlett R W A Conseri atise Operation for the Cure of So Called Ingrown Toeonil, 

J. A. M. A. 108 12571258, 1937. 

>■ WiJ^on, T. E The Treatment of lagrowjng ToenatU, M J. Aa^tralta 2: 33 35, 1944 
>. Maiimow, A. A, ami Uloora. TV' A lestbook of Hi<tolog>, Philadelphia, 1942, W. B 
Saunders Company, pp, 347 349 

t. Foote, E M Ingrowing Kail, A Comparison of Ifelhmls of Operation, Med. Kewa 
74: 200 204, ISOg 

2. Deavor, T. L A Ilailical Treatment of Ingrown Toe Kail, Am J. Surg 27: 248 219, 

1913 

I. Gmham.H F Ingrourng Toe KarJ. Am. J. flurg 8 411413,1929 

I. Dodd, 11 A Common Painful Affection of the Feel- the Ingrowing Toenail Post- 
Grad. M. J 7: .18 40. lOTl 

5 Kendall, A W Infections of the Foot nml Ingrowing Toenail, Practitioner 136: 
404 414. 1930 

6 . CDono-liue, n H • Treatment of Ingrown Toe Kail, .\m. J Borg 60: 519 522, 1910 
I. ChriMopher F. Minor Mirgerj, e.1 5. Philadelphia. 1944, W. B. Saunders Company, 

8 . Footr.^i:' All'aml I.ning«tnn. F- M I*Tineiple» and Praetiee of Minor Borcerr, ed C 

Kew York, 1929. D Appleton A Compana.pp. .10 741 < 

9. Khge., F Treatment of Ingrowing Kail With Kilter Foil Splints, Zentralbl f Chir 

60. 17C3 I'Ct. 1933. 

0 Marten. M. II • Ingrown Nail. I'rol 1 Cota" Ket 41; 2*A 250, 1937. 

1. I.iDch, A. O.: Treatment of TrigrowiDg Kail. Hnuth. Surgeon 8 : 173 174 , jim 


024 


bVRQFitY 


22. Mickel: Treatment of In^otni Xafl, X^enUebe ined. Wcliasckr. SI: 413, «b 

stracted in J. A. M. A. 81: 1461, 1823 

23. Vernon, S : Ingroffing Toenail, Operation by Electrosurgcry, Am. J. Sore 42: 335- 

3D7, 1938. 

24 Cotting, B. E.: lBfle«hed ToenaiL A Ken Operation for Radical Belief, Bostoa IL 
A J. 88: 5 8, 1373. 

25. Ney, O C.; An OpeiaUon for Ingrewios Toe J. A. It A. 89; 374 375, 1923 

26. Eoward Ingrown Toenail, Its &nrgieai Trentment, X. York 3E i 9 J. 57. 579 SSI, 

1893 

27. Agard, A. 11 . Ingrown Toe Xsil, Virpnia JI. Montbly 4; 467, 1S77. 

28. Anger, II T.. Treatment of Ingrown Toenail, Caz. d. bSp. 62: 760, 1SS9. 

20 Fabry, J." Treatment of Catnmoo Ili«e»*ea of the Kails, Med. Welt, 3. 12 U, 1923 

30. Keyes, E L Personal eommunieatiod, 19IG 

31. Thurlow, A A Deleets of the Toe Kails, Am. 5, Sarg. 8; 312, 1930. 

32 Bennett, L C. Eadieal Operation With llastie Clo«nre Sot Cure of Ingrowing Toe 

nails. Ml). Surgeon 84 : 361 364, 1944. 

33. ScQugall, J IL' The Treatment of logrom Toe Kail, XT. J. Australia 1: 4S0-431| 
1934 

34 Dolan, E. 8 : The Management of the Ineiowmg Toe-Nail, Canad. M. A. J. 32; 208 
300, 1935 

33. Eichelbamn, K Plastie .Surgerv of Ingrowing Toenail, Zentralhl. I. Chtr. 65: 431 
1938. 

36 Nuttall, n C. W • Ingrowing Toenail, Lancet 2: 100, 1041. 



INDEX TO VOLUME 21 


AUTHORS INDEX* 


In this index following the author’s name, the title of the subject is given as it 
in the JOUBK'AL. Editorials arc aKo ineluileil in the list and are indicated by (E ) 


appeared 


A 

Abbott, Kennxtii II. PetnciIIia m treatment 
of craniocerebral injuries of war, 
373 

Ablebsbero, David, asd IIau&ierschlag, 
Erkst. The postgastrectomy syn- 
drome, 720 .. 

Anv, Jons* T, Jr., and Forbes, Gubert B. 
Congenital hypertrophic pylonc ste 
hosts, S12 


Barer, Uilucr L, a\d Gujweu., Deuia 
W Le<ions of the ampulla of 
Vater, 623 

Barata, Booeuo. rieuraliration of the left 
bronchus la pneutnonectooy, 7T0 
BimrztL, A IiaMoat Perforated gastro 
duodenal ulcer, S-l 

BAROSorsKY, Ivan D. (See Cole, Rnronof 
^ shy, end Wangensteen'), 881 
Bartels, U. N., and Dlliv, J. W Gastric 
resection for peptw ulcer, 406 
Bellis, Carroll J A controlled suction ap 
paratus for general surgical u«e, 234 
BeNSOS, ItVYUoVD E, AST) OOKDOS, WaWE 

g stadenoma of the pmcreiis, 33T 
iVTARp L, (See Buckwaltcr, Bos 
rcr, and Ilulin), 49l 

Black, B hlARprs (See Cnimenson and 
Ilhck), 476 

BlAIV, ALFXASDEK, III, AND Habkiss, IIenrt 
N. Intestinal obstruction due to per 
forntions of the gall bladder, 110 
Boshcr, Lewis, II. (See Sperling, l)o«her, 
and ZunTneiman) , 2')S 

Brush, iirolk l',., Lau, Conraji K, and 
I’OVKA, JoSEDI L. Wound healing 
studies on seseinl sulisVnotes leeom- 
mended for the treatment of bnrns, 

r. 

Blckwalter, Joseph A., Blsser, Edw vrd 
I*, A\D DCLIN, John W Adenom 
Blous goiter without hyperlbTroid 
l«m, 491 

HiRBvxK, Charles B, Falou, VViiimu H, 
ASD Joses, IIovvard W , Jr. Thrre 
hundred serenty four acute war 
wounds of the thorax, 736 
Bi RK, LiAiTr) it , Jr- Kccurrcnt pamlbyroid 


C 

Caldwell, Delma W. (See Baker and Cald 
well), 523 

CALifES’SOSf, hlARVTN, ANT) Bl.ACK, B ilARDEN 

Surgical management of carcinoma 
of the right portion of the colon 
with secondary involvement of the 
duodenum, including duodenocoho 
fistula dati on eight eiisp^. 476 

CHANL’TIN, ALPRED, VND LVDEVMI,, hTErilVN 
Effects of protein ami methionine on 
nitrogen balance of burned rat^ 593 

CncNOWCTB, ARTHUR I (See Kirklin, Chen 
owetli, and Morphey), 331 

ClIfUSTOMlER, FblDEBICK, AND PCVNA, OtTO 
J. The Me\rthur operation for in 
guinal hernia, 483 

CiroLiA, Arthur P (See Kar.it and Cipol 
la), 861 

CuvcETT, 0 TiiEROV. (See Fi*cher, Clagett, 
and McDonald), 16S 

Clarke, B G, and Diluscer, K. A Sur 
peal treatment of ingronn toenail, 
«J9 

Cole, Frank, Baronofskv, Ivan D, as-d 
W'ANOENSTrFN, OwFN II Curaro 
and ^lock The production of horn 
orrhage into the upper jnte»tine of 
the dog with largo do^cs of curire, 
881 

CONNOLLT, EARI, a, and LtMI’KV, Al.SOIJ) 
Jejupai malign.sncy, 901 

CONWAT, HeRRERT, and lifNDRICKS, ItlUtFRT 
T. The lite definitive treatment of 
gunohot wounds of tin; head, 5'ir, 

CoRAYp Q B (Sec Hicken, tVliite, and 
Coray), 300 

Creevy, C I>, and Webb, .\. A fntsl 
hemolytic reaction following tran« 
urethral re«ection of the j.ro«in(e 
gland, so 

1 ) 

DaOleen, IIenrt C. Tantntuiii cniiiiopl i«tr, 
a methotl for one pi.vc fixation, Ot'ii 

Ufaly, Frank a*., and Miceii, Peter A. 

Intrapentoncnl liemorrii ige compli 
eating eimjlc large l«.nrl oUtruc- 
tion. St; 



AirriiORs iNUKx 


O'C, 


DrTiKATs, OrZA, am> I'uffLea, Kneov FAir 
oroTiffR. 1)10 rursie&l tn^lmrat of 
hyi^rfnmon. !I1. Tti^ “iinire 
Ccoie'' tor*ua rfnaj k)rp*rieii<!oa 
from the etsn'Ipoint of o]>orat>iiitjr, 

— , kVB P.rf^ou«, Jo«s- T. Tko voTCKst 
trpitmrnt of annir^aina of ibe ol>- 
Uommal aorta, -It? 

DnjJNCcE. K A (Sr« Claike an-l SSHib 
ger), 1»19 

DcCKTTT, J \V, iVD MosTCOUtXT, ncJCtT 
O n^wtioB of firiBiar]’ Ii»ct to 
jnor*. 453 

DcUN. 3. \V. <Sf< IlaTtet* *».J IhiJ.a), 

— . ISte Ilurktralirr, aod I!Ulia), 

491 


E 

EvctL, OiiJiOS CnuiT, av® Ecnist^, Jou-^ 
C Cotton vanua a-atsot oa tutoro 
matmal la htraiorfbaphy, 746 

F 

Fawp. WiiLitu II (*>< ItwUok. Folot. 
•Bel Joec«. Jr >. 730 

Fi'TUTONr, EcttrAitn 0 rotoxovaption of 

exelu'SoJ <ti<tal iWra with rponla 
DPouj rxpgliion f^r anum of pi-qur* 
tratol intii««uvrf.iom. 21 
FtNSRt. Ornpnr 0 Ttco Imi-oriane^ of non 
Mfjioal oi««ur<*a m tho tmlrarnl 
of intortiriAl ot<«tni>’tion. 27U 
Fisctira, Aincrf, Cuenr. O Tiirios, aso 
1 M>ovaup Joiif i:. Co^Him 
dooelrnal ol<‘«f anil castix tnali; 
nonry, 164 

FlSItsiCR, F. C. Twenty tiifb meeliac of 
t!)e Araerienn Arwrttioa for Tbo 
racie J>urcery. 176 

Fijivpi:r.s. Hae-xh E (Ste Ooo-UII anJ 

nanilerri. *<■,.» 

Forets, (iiiaD-r It I Sic Akio, Jr. ao-l 

rorl»»),5t2 

Fo'iHtr, J C Fav-ia lata rfj.'riMralion; , 
aDimal rxperimnitatKH), hOO I 

— I'n«cia lara rpsenertiiion; final rrjwrt, 
M9 

Fowitn, Eeso^ Fxrufi'rrira (See de Ta 
kati and ».»ler), 773 
FR.4CKtLTON, Uiliusi H (See Mahoney, 
Pb-Tlen. nnel rrackcllon), 1HI 
FsttMAV, Itroviry S. TJic tmiimeat of 
bfl'ore* in fnnyiegie pitmil*, 666 
FrceMav, N'ipman E Ifircet mm^urement 
of I'loihl prc<rnrc wilbia arterni 
ntioiiryiiiix no 1 nrtcrioxpnoo* fistula*, 
CI6 

— , A**D hmacK. Ambbosb H. Soecesiful 
suture of the alieloiiiinai aorta for 
nrteriovpoou* fistula, 023 
FfuroUAV. OrORce A Tracheotomy in max 
illofarinl rirgerr, 755 


GASTOf, FtcEJft A, Plasma tell mastitu, 
204 

GtESOi*, FsASK. A new metioa tale for 
elicat aail aWominal operations, 109 
CuftsuA**, Jacob A. (Ste ifeXealr aifj 
01a»«inBB), 470 

COOPAIX, ItALPIl E., AVD FtA-VBEEB, FaUB 
E Fuc<e**fal primary repair of 
bccrateil PlenAOD’i duet, 563 
CotPOv, Watxe. (Ste IteowB tad Cordon), 


I ” 

I IfAtrOT, Bfu. (See O'Leary and Hit 
I r^), E'l 

' ]UwirEE.saiUC, Ernst. (S'e Adicrslerj 
and IfaoimerschJtjp), *20 
' ILutiONS, IltNer X. (See Flaia, IIL and 
JIarliBs), JlO 

— . (See Muller, Jr., and Ilarkins), 245 

llABftT, E. Xcwtov, Eom, I. M, OstiE, 0^ 
ANB McMiUCtc, J. IL SeMBilarr 
dann^e in wounding doe to pres 
nre rhasfet acronpanyug the pas 
•age of high relocity isis<ilr<, 215 

Uat», AiatfT T The ireataetit «( a«t« 
appenheitu in a tlowd city, 297 

IltNrucxt, JlosutT T. (See Cooirty aad 
lie&dricks}, K<i 

llictrv, X. J'Rotracic, ^Thit*, L D., uf» 
Cdut, Q. B. Iseoaplete lemonl 
of Die eystie duet as a factor la 
prcluriBff pofteholceyitrelomy 
pTienlion, StiO 

Jlowt, 0. B, avdAVilson.Batio J- Bewja 
earernoui keniassIoiBa of the iplees, 
313 

J 

JOIINSOV, IfrsRT T., A\» Xessit, Ekd il. 
17 Kefo«teroidi In the diagnosis «1 
adren.al tomort, 151 

JONCS, IIO'CARO W., Je. f5re BurtanE 
Fnlor, and Jone«, Jr.), 730 


KaT, Jolts IIOWABB, ASP XACSTTOOP, JOB'! 

Bttrit. Eepcnnienlal appcndirsl 
pmtonilia. II The jignificanee of 
imtahnce of eirenlating fibnnoIyB' 
and antifibriDolytic factors iP the 
touTse of the disease, 353 
Kesser, Joiis* Jf. The treatment of 

ficial progcnic infections by the oi 
reel injection of peniciUm, 555 
Kse*, En« IS-. (Are SlcCorklc, Kerr, Eothen 
berg, nnd Wanner), 870 
Ker, J. Albert. Ceepryn as an antisep^e 

for the preoperatire preparatioa oi 
the skin, 300 
KirkliS Jons- w., CiiEson-rra, A^rs U 
AS-p MfEPiirr, Feascxs. Cansaigia. 

Korr, L ar. (See Harvey, Korr, Oster, an^ 
McMillen), 2IS 



AUTIIOHS INDIA 


927 


Lvm, Cosbm> ]!. (Sir ]lrii<Ii, iJim, anil 
Ponk.i), »>(IJ 

I,A\Ps, Victor (1. (Srr McKcaK iinil 

I.wc.t, KiRT. (Sff WfitiPT Rw^ I,*nRe), 

in: 

Lahris, Josrpii A, ami RoiittAR*, Ijtiis 
II. Tlic imporfnnco nf pren'*f 1*r 
tpnologic iHta in llic Ircntmcnt of 
infection* of tlic tirotrenital trait, 
711 

Lf_\C]I, .Tolls >1. (Srr I.iripcitonc anil 
Lcncli), nsi 

I-FsiPKt, Arsomi W. (Srr Connolly nn<l 
la'nijilta), pni 

I.FSTFlt, Ii .T. Acute choloi j fila 

LutsfiSTOsr, RoiirnT O, ami LrAdi, Joiis 
K. Inirntliecnl pcnicitUn in Imc 
tcrial mcninEitu, 0S1 

lAXKSSMili, .Inns Sajfm (See Kftj ami 

Lo«k«oocl1, 133 

Lidevmo, Stcmuv (See Clitinutm ami 

L«ilc«i(:), 393 


M I 

MaiCarti, CoiijN S (See WielOoB, ro'Icnr, I 
awl MacCATt)!, KW ' 

MaCOJIBER, DoiOI.AS W, AMI W\KN, SlIiSET 
K Pmcticnl jioinf* tn Wolfe (trnft 
teclinique, 66 , 

MAltOSEY, iTa'IER U, PiiAtrv, Ofosop «, 
AMI Frackeltos, Miiuam 11 Am 
putntion of tlie index ra>, till 
MANDt, Ffiix Iliperparatliyrouli*™, 30i 
Manors, W. Bosirv (Ser Shallow, Was 
ner, Jr, and ^faoge»). 532 
Marrose, Leovabb V Anourygm of renal 
ntterj, 262 

Martin, .T. I) , Jr War wouniJa of the cheat, 
3S1 

JIasbell, TiiEOtxiKE B The fluote«cjn nlieal 
t««l fot coUateral ciicvilation ra the 
preoperatire eialuation of palieofa 
nitli aneuryrma and arlerioreiioua 
fi"tuk«, 610 

^1a\, Urns, a aitnple dexiee to te<t ami to 
improve the circulation in a peilirle 
flap, 582 

McCorklf, II J , Kfrr, Ebwis, Rotiien 
8LWS, Sanford, a».d Warver, 
Hflen The u<e of peniciHin in 
connection with the grafting of Ixme 
into infected defects m the sLnlN of 
experimental animal", 870 
McDonald, Joiiv R. (See Fischer, Clagett, 
and McDonald), 108 

McMillex, .T It (See Itariej, Korr, Oter, 
and MoMillen), 218 

McNfilv, Ravkond W, and Olassuan, 
Jacob A A one "tage pharyngo 
e«iiphagcal dnerfieulcctomy, 470 
— , AND Lands, Victor G. Primary anas 
tomo’is in the treatment of cnrci 
noma of the colon, 281 


MniB, Orro The amhulatory treatment 
of phleliitis, tliromliopfilcliitis, nod 
tliTomlxi'i* with compression Land 
ngc", 811 

Mlim. Pmil A (Sec DoBly and Micch), 


512 

Mnits, Fufufric F. ChomoauTBical treat 
ment of cancer of the car n micro 
"copir.illv controlled mellio>l of cx 


MONTFAIMFRY. ’iIfnrv O (Scf IlucLett and 
Monfgomcrj ), t33 

MiiitK. Wiiiiim’H. .Tb, and Harkins, 
IlrNBt N Slalignnnt soft ti««uc 
tumota of the Itiwer extreraiUes a 
rodicnl conseriatiie teehniijue of 
Hide excision and shin grafting 
without nmpuirition, 215 
MimiiFN, Francis 1 hce KirUlin, Clieao 
wed), nnd Miirpliey), 321 


N 

Karat, Jourrii K , and Cipoila, Arthur F. 
Graded leg rxernses, 661 

KrsBiT, Kffd M (Sre Johnson ond Keslntl, 
181 

Kri iloF, Harohi, and SEiry, Gabbiei P 
.\cute suppuratire phlebitis eompli 
rated !■> scptieeima, 611 

KiciioiR, A. (See Zintel, Milei, Kichols, 
and Rhends), 175 

North, Joii.n Pah Clostridial nouml la 
fectioDs nnd gas gangrene, 364 

0 

OciiRXtR. Aiton The Society for Vascular 
Surgery, 601 (F ) 

O'Lbarv, CiiARirs M. anp Halpert, B£la 
R etroMritoneal teratoma, 104 

OsTEft. Q (Sec Haney, Korr, Otter, and 
McMilIen), 218 

P 

Pearson, Robert W, Tuiiy, John- E, and 
W ftCH, Chari Es Stuaet Alxlom 
inal surgery in the evacuation hos 

Penva, Otto J. (See Christopher and 
Penna), >182 

PMAixN", George S (See Mahoney, Phalen, 
and Fraekelton), 911 

PoNKA, Joseph L. (See Brush, Lam, nnd 
Ponlia), «iB2 

PoDFNE, Robert II. (See Shelden, Pudenz, 
and JlacCarty), 106 

PtPPEt, I Darin Neurofibroma of the pos 
tenor mediastinum, 875 
I — . The treatment of acute appendicitis 
I Buperimposing severe exophthalmic 

j goiter, 240 


R 

Rector, E. W. Evaluation of the basal vas 
cular tone test as an indication for 
sj iti^athectomy m the tiealmenl of 
surgical lesions of the major ar- 
teries, 630 



928 


AUTHORS INDEX 


Rees, Howarp C, ast) St-E^uf, John G. 
Surgical management of va«cnlar 
leg ulcer', 575 

REotMs. John C. (See Engel and Reganis), 

Rey^olos, .Toiiv T. (See de Talats and 
Rpjnolds), 413 

Rho\ds, .1 E (See Zintel, \\»leT, Xiehols, 
and Rlioiils), 175 

PoBEPTsos, Robert W. Penetrating beart 
uounil, 517 

PosENFEiJ). lyicts DelareJ Future of war 
«ounrl«, 200 

POTHENBERO, SwroRP (See ItcCorlte. Kerr, 
Uotlienlierg, anil \\aTJneT), 870 


S 

‘^cHnN Fi,i>RrvcE T. {5fe Weiner and 
Lnngel, 102 

S< HWAR7, Lnvis n (See Z.azarus and 
Sdinaril, 713 

Selet, Gabriei. P (See Keuhof and Seler). 

S tvrfER. J OentE A rnetliod of rapid traii« 
fu'ion into the femoral rebels in 
patient* without adequite peripheral 
'Uperficnl rein*, RgO 

— Intm nrternl penicillin lo the «Drgieal 
treatment of infection* of the ex 
tremitie* 692 

MitLLOW. Thomas \, 7Vao\*r Fbcbdmck 
n. Jr., and Kanoes, W Bosley 
E nterogenous cr«ts of the duoden 
urn, 512 

8HELDEV, C lUv-TTB, PTPEVE. ROBERT H. 

ANt* WicCarty. Coinv 5 Tantal 
um scalp "utnre*, 103 

Slitin, Joitv Q (See Reei and Slennl, 
375 

Snyder, John M Va«eular wound*, 77 

Snydep, Soiowov (See W'emct nsd Lange), 

in’ 

Sperunc, I-ons, Bosher, Lrwis ll. avd 
Z iJiMERMiN, HapoiJ) Surgery of 
war wound* of the aUlomen. 2oS 


bTOBCK AsisrosE U (.See Frceram an<l 
Sfonk), 1.23 

SiTRO, CiURirs J Pi'location at the aero 
miuilnncular artieiiliCioo, 751 
— Ilipermobiliti of bone* dne to “mer 
lengthened” cap'ulir and ligament 


T 

Tawa, Jerome F. SplenectomT, 46 

Tiiosek, Pthup. The sit fubphreai.- spare, 
739 

Thbeakgill, Fravcis D. Afferent eondue 
tion Tia the sjmpithetic ginglia m 
nerrating the estremitie*, 564 

Troppoli, DiMEi- V. incisional hernia, op 
eralire technique, 455 

Tiiit, John E (See Pearsoa, Tulir, and 
Welch), 1 


Varco, ButliARD L. Intermittent eTterml 
biliary draimge for rebef of pruri 
tos in certain chrome di'ordcrs of 
the liTCr, 43 

A'aichn, Arxtil, 51. Sfultiple retrograde 
*aphcnous reiB ligation and phleb- 
eetomy with aid of malleable intra 
luminal guide, Sol 


vr 

W.ACNEB, FrEPERIPK B« JK (.'er Wiallnir, 
Wagner, Jr , and Slanges), 532 
Wancenstley, Owev H (See Cole, Batco 
of'kT, and W8BgeB*te*n). **1 . 
Warmer, Helen, (See MeCorkle, Ken, 
Rothenberg. nod Wanner), 8.0 
Webb. E a. (See Creery and Webb), 56 
WnNEB, Ti\TU>, ANp Lance, Kebt Tfie 
effects and drawbacks w the B*e of 
heparin in retarding nieostruum, lii. 
WEiric, Charles Stiwri. (See mnoo. 

Tuhr. and Welch). 1 , 

WiitTE. L. B (See Hieken, White, ani 
Corar), 304 , . 

Wiley, II. 51. rosteperatice protein sea 
eieney. 354 , .»t 

Wiley, 5r. (See Zintel, Wde.T, Kichol*, aoi 
Rhoads), 175 ^ , , ^,1 

WitltON*, Otm A. (Sre Dodge and Wil 
eon), 343 , . 

Wynn-, Sidney K. (See Macoml^r nnJ 
Wmn), *3 


fluvEBiiAX, HiROU). (See Sperling, roJier. 

and Zimmerman), 258 
rivTfi H 4 WlLEV M NICHOL.*, a , AM' 

mycia in surgical patients, 1.5 



Book 


SUBJECT INDEX=^ 

re mdicated by {B Bet ), editorials by (£ ) 


Abdomen, surgery of war uounds of (Sper I 
ling et al.), 238 

AMominal and che«t operations, new auction 
tube {or (Getbode), 109 
aorta, aneurysms of, surgical treatment of 
(de Takata and Itonolda), 44S 
supfpssiul suture ol, for artenOTcnons 
fistula (Freeman and Storck), 623 
surgery in evacuation hospital (Pearson et 

. al). 1 

Acromioclavicular articulation, dislocation at 
(Sutro), 751 

Acute appendicitis superiiaposing severe ex 
ophthalmic goiter, treatment of 
(Kppel), 210 

treatment of lo closed city (Ifays), 297 
rholeevKtitii (Leatcr), 675 
'uppurafive pi lebitis complicated by sep 
ticemia (Neuhof and Seley), 831 
uar noumls of thorax (Burbank et al ). 

. . 730 

Adenoma, recurrent parathyroid (Durk, Jr.), 
f 3 

Adenomatous goiter without hyperthyroidism 
(BucKwalter ec al ), 481 
Adrenal tumor*, 17 kotoeteroids id diagnosi* 
of (Tobnuoa and Neabit), 184 
Aneront conduction via siuopatbetie ganglia 
innenating extremities (Thread 
. , , gill), S03 

Amiiulifory treatment of phlebitis, throm 
bopiiiebitis, and thronil>o<us with 
compression bandages (iJejet), 843 
American A*«ociation for Thoracic feurgery, 
l«cnty sixth meeting of (Fishback), 
13C. 

Ampulla of Voter, le«ions of (Baker ami 
Cnldnell), 523 

Aniiiufitjoti o{ index ray (Mahoney et al), 
Oil 

wide c*ci«ion nnd skin grafting without. 
t'i'lir'vl-con«cjvatrte teebamue of 
malignnnt soft ti**ue tumors of 
loner extremities (klutler, Jr, ami 
llnrhin*), 2V3 

An iJloruo-i*, priniur), in treatment of ear 
cinonia of colon (McNealy an I 
luiiuUl. 2t3 

An.itomi, RppliPil, ned surgical eoii«nler-i 
tion*. nx lubphreme rjrtces (Tho 
ick), 7r.‘l 

Atir.thcia in geneml practice, 44t (B C'* ) 
.inrurypms atnl nrleriovenou* g«tolii>. tiui. 

Term vlie-il ie*t for eoltaleral circu 
Istinn in pr^opcrative evalaatiun of 
nith (.Maxell), rtlil 

arterial and arleriuvenou* 6>tala«, direet 
measurement of Mooil pre^iire »illi 
______ in (Freeman), Cld 


of abdominal aorta, surgical treatment of 
(de Tnkats and KeynoUs), 441 
of renal artery (Marrone), 3bJ 

Animali, experimental, infected defects m 
skulls of, use of penicillin in con 
oection with grafting of bone into 
(McCatkle et al ), 870 
expenmeiitation, fascia lata regeneration 
(Foshce), 600 

Antifibniiolytic and fibrinolytic factors, cir 
culatiBg, significance of imbalance of, 
in course of disease (Jl), expen 
toental appendical pcTitonitis (Kay 
and Lockwood), 155 

Antiseptic, ceepryn as, for preoperative 
preparation of skin (Key), 390 

Anum, spontaneous expulsion per, of seques 
irated iDtu>susceptum, iDtu*BU*cep 
tiun of excluded distal ileum Mitli 
(Fiae«lone), 34 

Aorta, alnlominal, iineurysms of, surgical 
treutoient of (de Taknta and Bey 
Dulils), 443 

succe*stul euiure of, for nrtenoienou* 
fistula (Frceuin nnd Storek), 0J3 

Apparatus, controlled suction, for geiieril 
surgKut use (Beilis), 2S4 

Appendical peritonitis, experimental (Kny 
nnd Lockwood), 135 

Appendicitis, acute, superimposing seiere 
exophthaltmc goiter, treatment of 
(Ibippel), 240 

trextmcfit of iti closed city (Hays), 287 

Arteriil nneuryeiiis and arterioiimou* fi<iubs, 
direit niea*urenieot of blood pre* 
<iurc within (Freemnn), (140 
diinage as modifying factor, clo'tridiat 
wound infections and gus ganirrene 
(North f. 3li4 

Arterir*, major, triiitinent of surgical lieion* 
of. oialualion of ln«al in*cuhr tone 
test ns indication for ejmpiitliectomi 
m (Itectory, 

Arlenoxenous fi^tuli* und nneurysm*. fiuore* 
eiii nhml te"t for collateral circuU 
lion in preoia-rntiie evaluation of 
jolient* wall (Jfa««elly, C-fr, 

nicnt of Mnoil pre^'iirc wiihm (Fix-e 


sucee'««ful future of alelomiml a 


X for 


Ilaeieraa) meningili*. intratheeal |>oici||in In 
(lJTiot«ton.- and J^rh), (Kl 
Mank. rr rsa 112 A|tii ,,, tiuv>t. j,.,. 



930 


SUBJECT IXDEX 


Bacferiologic <Ja(a, precise, importance of, in 
treatment of infections of Qrognu 
till tract (I^zarus and Bcltnuz), 
713 

Bandages, compression, atnbuIatorT treatment 
of i.Iilebitis, thrombophlelrttis, and 
tliromliosia mth (U<“yer), 813 
Bedsores, treatment of, in paraplegic patients 
(Freeman), 66§ 

Biliary drainage, intermittent external, for 
relief of pruritus in certain chronic 
disorders of hrer (Varco), 43 
Blood pressure, direct measurement of, irilhin 
arterial aneurj«ms and artenOTenons 
Ustulas (Freeman), 646 
Bone, grafting of, into infected defects in 
skulls of expenmeetal animals, u«e 
of penicillin m connection with 
(McCorVle et al ), 870 
hypermobility of, doe to ‘‘OTerlengthened’' 
capsular and ligamentous tissues 
(Sutro), 67 

Book renews, 132, jso 282, 441 442, 772 
Books riTOiied, 132 134 
Bowel, simple Hrge, obstruction, intraperi 
toneal liemorrliage complicating 
(DenlT and iliceli), 542 
Bronclius, left, pleuraliiatiou of, in poeu 
monectomy (Barata), 770 
Burned rare, effects of proreia and methio 
nine on nitrogen (lolance of (Cha 
nutm and Lndewig), 593 1 

Burns, treatment of, wound heating studies I 
on suiistaoces recommended for I 
( Brush et nl ), 662 I 


C 

Concer of e-ir, chemosurgical treatment of: 

microscopically controlled method of 
excision (Mohs), 603 
patient, sjiocial reference to; po'lopera 
tile protein deficiency (ttiley), 8^9 
Besoarcli Congress, fourth international. 

Capsular and ligamentous tissues, “over 
lengthened," hypermobility of bones 
due to (butro), 67 

Carcinoma of colon, primary anastomosis in 
treatment of (UcXealy and Lands), 

of right portion of colon, surgical manage 
ment of, with secondary inrolTeninit 
of duodenum, including doodeno 
colic fistula (Calmenson and Btach), 

Catgut, cotton versus, as suture material in 
herniorrhaphy (Engel and Beganis), 
746 

Causalgia (KirVlin et al ), 321 

Cavernous hemangioma, benign, of spleen 

(Hodge and AViIson), 343 

Ceeprvn ns antiseptic for preoperative prepa 
ration of skin (Kev), 3go 

Cell, plasma, mastitis (Gaston), SOS 

(Tliemo'urgical treatment of cancer of eav 
microscopically controlled method of 
excision (Slohs), 603 


Chest and nUIominal operations, new suclion 
tube for (Gerbode), 109 
war wounds of (Martin, Jr ), 381 
Clioleeystitis, acute (Lester), 675 
Circulation, collateral, fiuore«cin aheal tot 
for, in preoperative evaluation of 
patients with aneurysms and arterio- 
venous fistulas (Masse]]), 63$ 
in pedicle 6ap, simple device to test and to 
improve (May), 382 

periplieral, m health and disease; stndy in 
clinical science, 441 (ff. £cr ) 

City, closed, treatment of acute appendicitis 
in (Haj-s), 297 

dostridjsl Houad infections ami gas gin 
grene (Xorth), 364 

Colon, carclnotna of, primary aca‘ioniosi< la 
treatment of (MeXealv and Land*), 
243 

right portion of, surgical management 
of, with secondarr involrement of 
duoiicBum, including duoilenocolic 
fistula (Calmenson and Black), 476 
Compression liandages, ambulatory treatment 
of phlebitis, thrombophlebitis, nnd 
thrombosis with (Meyer), 843 
Conduction. ilTereDf, m sympathetic 

innervating extremities (Thread 
Bdl), 569 

Coageo!t»f Jii-perfropisc pTiorif »tcna«ii 
(sXkiB. Jr, sod Forbes), SIS 
Consennti'e \er«us eurgical treatment la 
adenomatous goiter without liyi« 
Ihyroidism (Bnekwalter et al ), 441 
Conservative mdical technitpie of *>d* ** 
eision and skin grafting wifhsnl 
amputation' malignant sort tiMus 
tumors of lawar evtreimtiM 
(Muller, Jr . and BarVins), 245 
Controlled suction apparatus for general 
surgical u«e (Beilis), 234 
Cotton versus catgut as suture milenal « 
herniorrhaphy (Engel and K»- 
paais), 746 . 

Craaiocerehral injuries of war, 

treutmeat of (Abbott), 3i3 
Cranioplastj', tantalum, method for one 

piece fixation (Dahleeu), uto 
Curare and shock- production of hemo^ 
vhage into upper 
with large doses of curare C-oie 

»1 ), 881 p , 

Cushing, Haney, biography, CM (/' ' 

Cystadenoma of pancreas (lienson 

Gordon), 353 

Cvitic duct, incomplete removal of »» 

tor ID producing PO»tcho>«)»'‘’; 
tomy complications (llicnea 
al ), 309 /ClialtoW 

Cysts, enlerogenons, of duodenum (• h 

et el ), 532 


Damage. serojidarj-,^.n^wo 

passage of high velocity niv«si « 
(Haney et al.), 218 



SUBJECT IVDEX 


931 


T)e!'wienc>, postoperalue pioVein (Wilej), 
SS9 

D?\ii’e, pimple, to test and to impwe cJrcu 
lation in pedicle flap (May), 58i 
Diagnosis of adrenal tumorP, }7-)ietosteroids 
in (Johnson and Keabii), 184 
Dislocation at ncromioclaMCular artienla 
• lion (Sutro), 751 

Diierticulectomy, one stage pharjngoeioplia 
peal (McNealy and Classman), 470 
Dog, production of liemorrhage into upper 
intestine of, with large do^es of 
eurarc, curare and shock (Cole ef . 
Ill ), 831 I 

Drainage, intermittent external Ijiliaty, for I 
relief of pruritus in certain chrome 
disorders of liver (Varco), 43 
Duel, cjttie, rncocnplcte renioval of as fnc ' 
tor in prodjcing postcholeeystecloni} 
complications (Ilicken et »l ), SO*! 
Uccrated titenson'*, swccee^fnl primary re 
pair of (Goodall and FUnders)* 863 
Duodenal ulcer and gastric iiialigoaDc), co 
exisient (Fischer el nl)i 
Duodeoocolic fistula, surgical manogenieot of 
carcinoma of riplit Portion of colon 
with secondary larotienieDt of duo 
deaum, including (Calntcnson and 
Black), 470 

U'lO'iciwjTO, enterogeno^ia cjsts of (SlialVon 
et til ), 533 

wondarj involvement of, surgical manage 
tnenl of carcinoma of right portion 
of colon iiitli, including dumlenocolic 
fistula (Calmeoson and Black), 47o 

C 

Ear, cancer of, cliemosutgical treatment of 
microscopicall) coiirrvlleil method of 
„ cxcisiou (Mohs), 605 
Editorial, 001 

Enterogenous eysis of duodenum (Shallow 
et kI ), 53J 

Europe in theater of opemtiona, forward 
areas m, review of one hundred con 
secutive patients, ojierated upon by 
single surgical team, norhing in. 
surgery of war wounds of abdomen 
(Sperling et al ), 25S 

Evieuntion hospital, alidoniinal surgery in 
(IVirsiin et al ), 1 

forward, viisiuliir wounds eDcoonIrred in 
(Hnvder), 77 

rxnsioii, imerois opienll) controlled mellioil 
of iliemosurgieal (rentmmt of 
earner of ear (Motisl, m) 5 
wide, BOil skin grafting nitliout ain|>ala 
tion, nidunl conservative lerhnujue 
of niilignant soft Iissih> tumora of 
lower extremities (Muller. Jr,, niid 
Itarkins). J45 

Exercises, ^gra.li'l leg (Naml and Oipolli), 

'nils eUt>eriiii|' 0 >ing, trealment of 
(I’uvj’cll. il" 

Evpisure, extensile, 'ipplnsl to limb nirgers, 

13J (/; i:” ) 


Bxputevon, spontaneous, per anum of seques 
(rated intu«susceptum, intussuscep 
tion of excluded distal ilcura with 
(Finestone), 34 
Extremities, 282 </( Jiev ) 

afferent conduction via sympathetic gan 
glia innervating (ThreaclgiU), 5h9 
loner, malignant soft tissue tumors of 
radical conservative technique of 
wide excision and skin grafting vvith 
out amputation (Muller, Jr, and 
Harkins), 245 

surgical treatment of infections of, iiitrii 
arterial penii illin m (feliaffer), 692 


Fascia lata regeneration, animal expenmen 
tulion (rovhic), SOO 
final report (Fosliee), 819 
Femoral vessels, method of rapid transfusion 
into, ID patients nithovit adequate 
peripheral superficial veins (bhaf 
fer), l>39 

Fibrinolyti* and nntifdiriBPlytic fartOM, etr 
'culatmg, significance of imbalanee 
of, in course of disease (II) , expen 
nienl’il tipi>endical pentooitis (Kay 
.in<l Lockwooil), 155 

Final report, fascia lata regeneration 
(Koshcc), 810 

Fistula, arteriovenous, and aoeurvsms, fluo 
resem whi'fil test for collateral cir 
culatioii in preo]icrBltve evaluation 
of patients with (Massell), 630 
and ailerni aneurysms, direct inensure 
nient of blood pressure with (Free 
man), (>4(i 

siieeessful suture of abdoimnal aortn for 
(FTeemnn and Storek), 62J 
duoileooeolii, surgicnt nmnagement of car 
t inonn of right portion of colon 
With secondary invoWement of duo 
denuRi, including (Chilmenson and 
Black), 470 

Fixatiow, one piece, tantatum eianiojdastv. 

method for (Dahleen), 546 
Hap, {leilicle, simple device to test and to 
ivoprove circuKtion in (May), 582 
nuoroeem wheal test for collateral circulu 
tion in preoperative evalintion of 
patients with aneurysms and wrteno 
venous fistuli* (itassell), C!0 


“ 

fiatl Mulder, i-erforalions of. intestinal oti 
I etruitioii due to (Blnin, III, and 

Harkins), nO 

tljoglia, •ympiithelie, innervating extremities. 
HtTerent conluction via (Thread 
gill), SOD 

(Sangrene. gns, ami elosirnlial wound infer 
tiimr (N'ortli), .tOI 

r.astne iml gunnre and <luo.}enal ulrer co 
existent (Fiseher et al.), ]C3 ’ 

^for j-q.tic ul.-er (Bartels aa.l 

nastrspiunWnl ul.er, js-rforatis] (Barilcll), 



032 


SCBJFCr IVDKX 




pro'lulf. fatnl hemoUtJ*' rrartion fot 
liiMiD!' Imn»uritliral re^tion of 
(Crrcvy ami UeUi), iC 
iiilvnomatoii*, nitliuut faj^M'rllij roi<I 
i<m (Uurkn niter et ol.}, -191 
e exoplitlislmir, acute a|>|>riM]icitix 
•uf-enmj'OsiBg, trentmcnt of (Pup 
1-1). 210 

let: esercivs (Narat aiul Cipolla). 


<5r-ifi iiN ttmque, Uolfp. prietieal poiota m | 
' klm umlicr nnJ . 

(Irafiiiii; ot Ikino lalo infeelej <Ief<>e(« lo 
-kulU of rxperinirntal aDimal-, u«<> | 
of |<enicillin id cnnneetivn oith i 
(XIcCorkle ft al ), *<70 

fkin, nml ui.le oxn-ion uithout nmjiota I 
tiiin. raiIical.conHi'rT>ltTf terhoiQuc > 
of mnlii^.nnt Mft ti-me tniuora of 
loner exirimitifi (Muiter, Jr, aa.l 
tlarkiB-j, 245 

(iroTf-', IIf\, BTBopai- of surgery, llj (/> 


Humerovapalar or aeromioclaTJcnlir articn 
lalion, ra-f>ectej (li«lo<ation at, note 
on tecliDique of rarliograpluc earai 
nntinn of slioulJer in; dL-location at 
acromioclancniar artienlation (Su 
iro), 731 

IIj7*ffBioI>ilily of Wes due to “OTerlengtli 
rnnl” cap-ular and ligamentous 
li— ues (Sutro), 67 
lfr|«*rpaf3thTroiJi«in (Uandl), 394 
IIy|<frlPB»ion, renal, “neurogenic” Ter«n«, 
from -taBilpoiBt of operatilitr 
(III); eurgiial treatment of hjTier 
leii'ion (lie Tjkals and Fowler). 773 
•orgieal treatment of (HI) (dc Takats 
and Fowler), 773 

njpertlijroiJi-m, adenomatous goiter without 
(lluikwatler et aL), 4’rl 
llfpertropliic pyloric steno-ij, eongenital 
(.\kiD, Jr , and Forl«f), 51 J 


tiuide, inntK-iil to iBir-iluminal, moiiiple retro 
grade MphenoHS iota lignfion and 
pIilelKietoniv Hitli aid of (Vauglin), 
H5l 

ilun-lidt nuunds of head, hie dednitire treat 
nieiii of (Conway nttil llendriek*). 
i>3ll 

fly neeologi , operntiie, 6t)4 </7. ^ei ) 


11 

Hend, aeute injuries of, tbeir d.agBo->«, treat 
Rient, rotnplirations and senueK 
I /I j:<t ) 

guoslioc nounJs of, late cleSttitire treat 
nienC of (Contra} and Ileodruk*), 

nealiDg, wound, itulies on eub-tances rerom 
mended for irealnieot of Lura- 
( Ilru-h et nl >, CoJ 

Heart wound, peDetraCiog (KoUrrtsoD), 597 

Mcmaogionia. tionign carersous, of epieeo 
(iloilge and Wil-oa), 343 

Hemolytic reaction, fatal, foltosriDg traus 
urethral re«Pction of prcwtaie gland 
(Creery and Webli), 56 

Hemorrhage, intra peritonea I, complicatiog 
simple large bowel ob-truc'ion 
(I)enly and Miceli), 543 

production of, into upper intestine of dog 
with large do*es of eutare; eorare 
and shock (Cole et al ), $91 

Heparin, u-e of, in retarding menstniuin, ef 
feet- and drawbacks m (Ueineranil 
l.ange), lOJ 

Hernia, inci-ional, opratire technique (Trop 
poll), 495 

inguinal, SlcArthur operation for (Christo 
pher and I’enna), 4S2 

Hemiorrhaphv, suture material in, cotton 
versus catgut in (Engel ami Re- 
ganis), 74ii 

Ito-pital, evacuation, abdominal -urgery in 
(Pearson et si ),1 

forward evacuation, vavular wonmls en 
countered in (Snyder), 77 


lleom, esriudol di-Ul, intu—n-ceptioa of, 
with sponlaneou- etpul-ion persnum 
of sequestrated mtu-su-ceptum 
(Fme-iooe), 34 

I tnci-ional hernia, operatire technique (Trop- 
J-li). 4'3 

In-lev ma, ainputation of (Ualioaey tt al), 

I MI 

. Infecteil ■Iefi>rt« la skull- of exj^nmntal 
I nnimal*, n-e of penicillin in eoaaee 

lion with grafting of lone into 
I (MrCorkle el ah), «70 

' Infeeiiofi-, elo-tridial wound, and gas gan 
I pcce (N'ertli), 364 

of eilreroilie-, surgical IreatsieBj of, intn 
j BMerial jienicillm in (SbafTer), 

' of utogesital tract, treatmeat of, iiBC«t 
lance of preci-e bacteriologie cats 
■n (Latnrus nad Schwara), 7)3 
sojierticial pjogi-nic. treatment of, b_y direct 
injection of penicillin (Keiinpy)i 
5-9 , 

logTowB toenail, surpeal treatnirnt C‘ 
(Clirke and Dilliager), 919 
loguioal hernia, Me krthur operation fo' 
(Cliri-toplior and IVnaa), 4S2 
Injertion, direct, of penicillia, treatment of 
superficial pyogenic infections by 
(Kenne.v), o-i 

Injuries, acute, of head.tlieir diagno»i«, treat 
moat, romplications and sequel-, S-d 
(/t Jlei.) . ^ , 

cranioe-rebml, of war, penicillin in treat 
ment of tAbbott), 375 
lotermiilent extcrnvl biliary drainage lOf 
relief of pruritus in certain disor 
iters of liver (Varco), 43 
lote-tia.M ob«truction due to perforations ei 
trill bladder (Blam, III, and Har- 
km-), 110 

importance of nonsargical mea-ures « 
treatmeat of (Finnev), 270 
Intestine, upper, of dog, production of tie®* 
orrhage into, with hrge do«c« or 
Turare; Curare and shock (Cole et 

al ), S81 
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Infra arterni pPnicillin in surgical treatment 
of infections of extremities (Shaf 
fer). 692 

Intralumiml guide, malleable, multiple retro 
grade saplioaous xein UgaUtm and 
phlebectomy with aid of (Vaoglm), 


851 


Intraperitonedl hemorrhage complicating 
simple large bonel obstruction 
(Bcaly and Miccli), 542 
Intrathecal penicillin in bacterial meningitis 
(Lmngstonc and Lcacb), 6S3 
Intussusception of excluded distal ilenm 
iTith spontaneous expulsion per 
anum of sequestrated intnasuscep 
turn (Finestone), 34 

latuesuveptism, sequestrated, Mitu»«o9ccp 
tion of excluded distal ilenm nith 
spontaneous expulsion per anum of 
(Finesfone), 34 

Iniohemeat, secondary, of duodemim, sorgi 
eal management of nreinotna of 
right portion of colon nitli, inelud 
mg duodenocolie fistula (CaIiiien<on 
and Bhclc), 470 


Jaunilue, special reference to oieurrence of, 
in acute eliolecy«tifM (I-ester), 673 
Jejunal malignancy (Connolly and Lerapha), 


17 KcfOKterouls m diagnosis of adrenal ti 
mors (.lolin<on and Xe«bit>^ 1X4 


I-fti-eratod Menton's duct, suece««ful primary 
repair of (Ooodall and Phiider«). 


I>‘g exercise", graded (Karat and Cipolla), 


ul< 


861 


leulxr, sTirgical mamgemcnl of 
(Kces nnd Bleim). 575 
■«ion* of aniPuUx of Vatcr (Baker and 
Cnld«ell), 523 

rurpifal, of major arlcric«, trentment of. 
einlmlinn of Ifl^al vascular tnije 
le"t n* imlicnlioti for eymptlbec 
tanix in (llocforl, 630 
iganientoii" and cap«ulnr ti*«>ic", “orer 
Ictigtlicncil," lij pcrmobility of lionea 
due To <Hiitro3, 67 

ipilmn, tiiullipic retrograde mplienoua 
Tein, ami plilclavtoiny mih aid of 
mnllixiMe intraluminal guide 


(\.r 


I.itnb snrgiTX. extensile exj'o'nre applied to, 

, 152 (U /.Vi ) 

iJirr, errinm cliromc di«ord..r» of. mlermil 
tent exlemxl biliary drainage for 
relief nf pruntu" in l%areo), 43 
tumor*. pTimsTT. rr*eeliMi of (VhieVetl »*•! 
Mi.tilgotnery I, 435 


Malleable intraluminal guide, multiple retro 
grade siphenous vein ligation find 
phlebectomy with aid of (Vuuglm), 


#131 


MauigeaieQC, surgical, of vascular leg ulcers 
(Rees and Slevin), 575 
Mastitis, p!a«ma cell (Gaston), 208 
Maxillofacial surgery, traLheotoniy in (Fried 
mao), 755 

ileArthur operation for inguinal liernia 
(Christopher and Penna), 482 
Me4sareoicnl, direct, of blood pressure 
nithin arterml aneurysms and ar 
teriovenous fistulas (Freeman), 616 
Mediastinum, posterior, neurofibroma of 
(Puppel), 875 

Medictiie in industry, 283 (C Eei ) 

Jleetmg", rerieiv of recent, 130 
Menmgiti", bnctcnal, intrathecal pemcillin 
in (Livingstone and Leach), 685 
Menstruum, use of heparin in retarding, ef 
feet" and drav-backs in (Weiner nnd 
I^inge), 102 

Methionine and protein, elTect" of, on nitro 
gcD Imlance of burned rats (Clianu 
tin nnd Ludeivig), 393 
Mis«ile". liigli velociti, p8««oge ef, secondary 
ditoagc in nouBding due to pressure 
ehaage* accompanying (Itarrey ot 
nl >, 518 

Motor skeletal sistem, surgicnl treatment of, 
282 (B Ttfi ) 


Ker«e injufic*. peripliernl principles of 
diagOf)*!", 441 (B rr\ ) 

Keuro anatonii , textlMink of, S82 (B. J!fr,) 
Neurofitironix of potterior medmstinum (I’lip 
|>el>. 873 

‘•Keurogeuio ' lersi* renal hypertension 
from standiKiinl nf opernbility 
(111), surgical treatment of liyper 
tension (de Taints and Fouler), 


Xilrogea Inl.inrp of burneil rats, effect" of 
protein and methinnine on (tlmnutin 
nod Lihleiiig), 505 

NonsurgienI measures, importance of, in 

itoieni of intestinal obstruction 


(Fin 




lOO, inleslinal, due to perforations 
of gall Idxdlcr (lilain, III, and 
Harkins), no 

ortxncc of nonsiirgiejil measujr* in 
treatment nf (Finnex), 2*6 
iple. large Isiael. intraperiinneni hemor 
rbage eompbealing (IVatv 
Mieeli). 




M 


Itabgnancy. gnstrie, snd durslenal uWr, < 
existent (Fiwlicr et al ), IfX 
J'iuaal (IVnnelly »b 1 l>rmj V«>, poy 


<>|senlolilx, ■ ‘reurog^nic ” versus renal hv 
("•rtension from elaa.lj^iiaf of 


J- ii.Tiri eiamijoiBt of 

fill), aurgieat Irt-mnent of hvisr 
tension (dcTakaltaB.) Fo«ler), 773 
OpeTatioBS. ebe-t and al.lominsl, new auetion 
tul^ for ((b-rl"x.le), Jfrx 
Mckrlliur, for inrumal berma (Cl.rirtof her 
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Thorax, acute war wounds of (Burbank et 
9.\ ). 730 

Throrabophlcbitis, phlebitis, and thrombosis, 
amhulatory treatment of, w»tb com 
pre«sion b'andiees (JIcTer), 843 
Thtombo'is, thrombophlebitis, and phlebitis, 
ambulttorr treatment of with com- 
pression bandages (llejer), 843 
Tissues, “oTerlcngrthened" cap«oljr and bga 
mentous, hypermobilifr of bones doe 
to (Sutro), 67 

Toenail, ingrown, surgical trestment of 
(Clarke and Dillinger), Slfi 
Tone test, ba«al mseular, eralustion of as 
indication for armpatheclomT m 
treatment of surgical le*ions of 
major arteries (Rector), Bib 
Trachpotomy in tnaxillofacial surgery (Frieil 

Tract, urogenital, treatment of infections of, 
importance of preei-e bacwiologic 
data in (Lazarus and Schoarc), 713 
Transfusion, rapid, niethod of. info femoral 
vessels in patients without adequate 
penpheral superficial veins (Sbsf 
fer). BoO 

Transurethral re'ection of prostate gland, 
fatal hemolytic reacTion following 
rCreeij and Mebli). 3« 

Trentment, oTnlnilitorv, o( pdilebiti*, throm 
lioplileliitis, aoi| tliromliesis with 
compression Maliges (Mevet), 843 
chemosuTgical, of cancer of ear: micro 
scopicalls controlled method of ex 
< i«ion (MoIls), o03 

late definitive, of gunshot wounds of bead 
(Conway and ITendficks), 53<! 
surgical, of nneaiysns of sbdwuinal aorta 
tde Tahftts and Tlejnolds). st3 
of hrpertension (111) (de Tahats and 
Fowler), 773 

of infections of extremities inlra 
arterial penieilUn in (Shaffer), 603 
of ingrown Coensil ((^arke and fhJt 
mger). OtO 

Tumors, adrenal, 17 ketostcroids in rtiagnosis 
of (Johnson and Nesbif), jSf 
malignant inrathvroid, livperparjithTTOid 
l«m (M.iDd]), 41S 

soft tume, of lower exlremities radieaV 
conservative technique of wide ex 
eisiow and stin grafting without 
amputation (Muller, Jr , and Ilav 
Kins), 2t3 

primary liver, resection of (Doeleit and 
Montgomery). 433 


V 

Ulcer, duodenal, and gartric malignaney, co 
existent (Fischer et alj. 16'* 
peptic, gastric resection for (Bartels and 
Palm), 4''n ^ 

perforated gastrcxluodeml (Bantell), 24— _ 

vascular leg. surgicalTnanagement ct (Eees • 

and SleTin)j575 , 


Urogenital tract, treatment of infections of, 
importance of precise liacienolocic 
data in (Lazarus ami Schwarz)^ 713 
Urology award, J35 ' 


Vascolar leg Blcer«, surgical maoigetnent of 
(Rees and Slevin), 375 

g eripheral. diseases, 603 (2f. Etr.) 

nrgery. Society for (Ochsner), 601 (F.) 
tone test, basal evaluation of, as indicsiicn 
for sympathectomy in treatment of 
surgical lesions of major sttnies 
(Rector), 630 
wounds (ftnyder), 77 

Vater, ampulLx of, lesions of (Baker and 
Cbldwell), 533 

Veins, adequate peripheml superficial, method 
of rapid transfnsioR into feinorsi 
vessels iQ patients wifbont (Shaf 
fer), 65'> 

ligation, multiple retrogriile saphennuj. 
and phlebecfomy with aid of mal 
l«ble intTHluiaml gukl* (Viosha), 
831 

Velocity, high, mi»sile«, passage of, secondsrv 
damage in wounding doe to pressure 
ebnnges aecompanjiiig (Hirrey et 

«t.). 218 

Vessels, femoral, metho-l of rapid tniii«iii*io» 
into, In patients withool 
periphertil soperfielsl veins (Siaf 
fer), 65D 


War, eraniocerebral injuries of, p^cillio la 
treatment of (Abbott). 373 
wounds, acute, of thorax (nurlfluh « all. 

delaveJ suture of *}• I®®, .n 

tpf aUlomwi, surgery of (Sperling et a ). 

of cWl (Martin. Jr >, 3<I . 

tioa in preopemtiie enluKion «' 

patients with aaenryus ml arterw 

lenous fistulas (Mas-eil . 
i'olfe graft technique. 

(Jfacoinber and el 

found, Mate war, of thQ«x 

at ). 730 .n-armeot 

guo'hot, of head, late 53,: 

of (Conway and '^cn.lcl 

heabng stu.lies on , ,Brti‘h d 

for treatment of oom' i 

heart, penetrating (Roberts"^.^ '’^ngieiic 

infections, clostmliik 

(North), 364 

vascul.r (Fnvder), 77 md. 

war, lUlayed suture of ct akl- 

of abdomen, surgery of OI-" 

of chest .lueinrw* 

foondiiig, secondary 'oVing 

sure changes accomrinr . A,,TTcy 
of high velocity >=' 



sjCniftT iNbR\ 


Thorncic Sur};<?n, AniPrican A^wintion for, 
twenty nxth meeting of (ri'hbaek), 

Tluirajt, neuto war wouml^ of (Iturbonk rt 
nl ). 730 

Tliromt>ophlpliiti«, jihlclnfiii, snj throni1io«i<, 
aiiiliul ktory treatment of, Htih mm 
pfceiion l)nnihge« (Mejer), 8n 
Tliroml>osi«, tliromboplilcljitis, nn-l pMebiti*, 
amlnilatnry treatment of with mm 
pre««ion L'amlage^ (ifejer), 843 
Ti«sue«, ••otorlengtlienoil'’ cap*ut ir and Jign 
menloiM, hTjierinobiliir of timea due 
to (Sutro), 117 

Toenul, tnerown, •upirieal trentment of 
{(’Inrke and Hillingerl, lllO 
Tone test, Tn«eiihr, e^atunion of oa 

indieniion for sjmpifheetoniy in 
treatment of eurgieal le«ionii of 
m'ljor nrierlea (lieelor), file* 
Tmefieotnnij in matillofiriat eurgiry (Frnsl 

Trui’t, urogeniinl. treatment nf infeetion* of, 
im|>orlnnee of pre< i«e tArleriolocv* 
•hta in (f^ntoriK and KpIuoit*), fjj 
Trnn»fu«ion, rtipul, metlio-l of. into femonl 
Te««eN in I'litienfa without ndequale 
poripliernl ruperfieial iein« (Slmf 
fee), tiV» 

Trnnaurcthral rc'icclinn of pr»«tnte glnnil, 
fninl hemolitir n-netion folloumg 
(Treeiy nnil 3n 

Trentment, niiibulUory. of |dilc)>iti«. tlirom 
liopUii liitK, nnd itiromlwM!* mih 
eoinprewnon lianhce' (Sfeier), 813 
elienicKiirgieat. of laneer of ear niiero 
Kiopipflilv eonirolleil tneiho<1 of ex 
.i>ioii (MuliP), <,0.3 

late ilefinitire, of pin«liot wounda of bead 
(fonirny and Uendrieka), 5*i> 
e.irgiea! of itneurynms of aUlonunal norta ' 
fdc Takais and t!eynfl!d«l. 413 
of h'peften«ion dill (do Taknla and 
Fowler), 773 

of in'eetiona of exiremitte«. inira 
arterial penicillin in (Sliafl'er), fioj 
of ingrown toenail (Clarke nnd Dill 
iiigep), 9111 

Tumors, adrenal, IT ketoateroide in i]>agiio«ia 
of IJidiown nnd Xe‘I.»l), 1«4 
malignant pamthrmid , liTper|*Bmlb»roid 
lam (Mandl), 4IH 

poft ti««ue, of loieer cxlremilies raOieal 
eon'erratne teelimque of wide ex 
cision and Kkin grafting without 
ampafalion (JfulJer, Jr, and ]lar 
kina). 245 

primary liver, reaeetion of (Ducketl 
Jfontgomery), 413 


Crogeniial fraet, treatment of infeetioni of, 
importanee of preci«c barienologie 
data in (Lazarus and Miwarz)/ 713 ' 
Urology awaril, 135 I 


{•orgery. boeiety for (Oclisner), 601 (£.) 
tone test, basal eyaluation of, indieation 
/or syropnlheetoniy Jo trestnient o! 
surgie.il lesions of major irteriei 
(nntor), CIO 
sionads {ftoider), 77 

I'aier, amjHilIa of, leaIon< of (Baker ami 
GiUwell), 021 ‘ 

L'eins, adequate peripheral superfieiil, method 
of rapid transfusion into femora! 
Te««r1s in patients without (Shaf 
fer), fJO 


Velocity, high, missiles, pnss’ige of. aeeonilar 
lUiDXge in wounding due to pressor 
clinoge* oerompD'ing (Jlnrrey * 
*«.). 

Vessels, fetnoml, metlio-l of rapid tmnsfaiie 
Into, ID plieot* williout ndequt' 
peripheml supcrfieini lems (Slia 
/er). 651 


War, eramoeerei'ral injuries of, peuieiliin i 
treatment of (AMmit), <73 
nouDd*. aeute, of tliorjix (Ilurlisak ef al 


of chest (Miriin, Jr), 311 ‘ 

Wheal test. j!uore*ein, for enlbiferal rireoi 
tim in preopemtive evsluation ■ 
rmtients with aneurysms and arten 
venous fstnlxs (Masscll), 616 ^ 

Wolfe graft teehmque, r:^tieal poiilts 

(Sfaroinl>er and Wynn), St 

Wound, neotc war, of thorax fBurlyiBk . 
Of (COBWIIJ / -'-^^,'1 

healing studres on s' i 

for irentmei ' 

. M). 662 I 

penetrating '■ 

fjons, closin' 

(XoHh), 3 
(Snyder). 




